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INTRODUCTION. 


(i.) THE work which is now presented to the astronomical public, completes a 
review of the sidereal heavens, which I commenced about the year 1825, proposing 
to myself, at that time, no further object than a re-examination of the nebule 
and clusters of stars discovered by my Father in his “Sweeps of the Heavens,” 
and described by him in three catalogues presented to the Royal Society, and 
published by that illustrious body in their Transactions for the years 1786, 1789, 
and 1802. This re-examination occupied about eight years, and its results were 
presented to the Royal Society in the year 1833, in the form of a catalogue, 
arranged in order of Right Ascension, and published in their Transactions for 
the same year. In this work are recorded observations of 2306 nebulw and clusters, 
of which 1781 are identical with objects occurring, either in my Father’s catalogues, 
in the small but interesting collection published by Messier in the Mémoires de 
V Académie des Sciences for 1771, and the Connaissance des Tems for 1783, 1784; 
and in M. Struve’s catalogue of double stars: the remaining 525 are new. Besides 
these more especial objects of pursuit, however, a great number of double stars, 
of all classes and orders, were noticed and described, and their places taken, to 
the amount, altogether, of between three and four thousand, the observations 
of which, being reduced and arranged in order of Right Ascension, have been, 
from time to time, published by the Royal Astronomical Society of London, in 
six catalogues, which will be found in the 2nd, 8rd, 4th, 6th, and 9th volumes 
of their Transactions. 

(ii.) Having so far succeeded to my wish (the places of the objects thus 
determined proving, on the whole, satisfactory), and having by this practice 
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acquired sufficient mastery of the instrument employed (a reflecting telescope of 
18} inches clear aperture, and 20-feet focus, on my Father's construction), and 
of the delicate process of polishing the specula; being, moreover, strongly invited 
by the peculiar interest of the subject, and the wonderful nature of the objects 
which presented themselves in the course of its prosecution, I resolved to attempt 
the completion of a survey of the whole surface of the heavens, and for this 
purpose to transport into the other hemisphere the same instrument which had 
been employed in this, so as to give a unity to the results of both portions of 
the survey, and to render them comparable with each other. 

(iii.) Accordingly, having placed the instrument in question, as well as an 
equatorially mounted achromatic telescope of five inches aperture, and seven feet 
focal length, by Tulley, which had served me for the measurement of double stars 
in England, together with such other astronomical apparatus as I possessed, in a 
fitting condition for the work, and taken every precaution, by secure packing, to 
insure their safe arrival in an effective state, at their destination, they were con- 
veyed (principally by water carriage) to London, and there shipped on board 
the Mount Stewart Hiphinstone, an East India Company’s ship, Richardson, 
Esq. Commander, in which, having taken passage for myself and family for the 
Cape of Good Hope, we joined company at Portsmouth, and sailing thence on the 
13th November, 1833, arrived, by the blessing of Providence, safely in Table Bay, 
on the 15th January, 1834, and landed the next morning, after a pleasant voyage, 
diversified by few nautical incidents, and without seeing land in the interim. It 
was most fortunate that, availing himself of a very brief opportunity afforded by a 
favourable change of wind, our captain put to sea when he did, as we subsequently 
heard that, immediately after our leaving Portemouth, and getting out to sea, an 
awful hurricane had occurred from the S. W. (of which we experienced nothing), 
followed by a series of south-west gales, which prevented any vessel sailing for six 
weeks. In effect, the first arrival from England, after our own, was that of 
the Claudine, on the 4th of April, with letters dated January Ist. 

{iv.) Having disembarked the instruments without accident, and placed them, 
temporarily, in one of the Government storehouses (being permitted to do so through 
the obliging kindness of W. Petrie, Esq. Deputy Commissary General of the 
Colony), my next care was to look out for a comfortable residence in a locality 
suitable for their erection. This I was fortunate enough speedily to find at 
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the mansion of a Dutch proprietor, W. A. Schonnberg, Esq., bearing the name 
of Feldhuysen, or Feldhausen, about six miles from Cape Town, in the direction 
of Wynberg, a spot charmingly situated on the last gentle slope at the base of 
the Table Mountain, on its eastern side, well sheltered from dust, and, as far as 
possible from wind, by an exuberant growth of oak and fir timber; far enough 
removed from the mountain to be, for the most part, out of the reach of annoyance 
from the clouds which form so copiously over and around its summit, yet not 
so far as to lose the advantage of the reaction of its mural precipices against 
the south-east winds which prevail with great violence during the finer and clearer 
months, but which seldom blow home to the rock on this side, being, as it were, 
. gradually heaved up by a mass of comparatively quiescent air imprisoned at the 
root of the precipice, and eo gliding up an inclined plane to the summit on 
the windward side, while they rush perpendicularly down on the leeward with 
tremendous violence like a cataract, sweeping the face of the cliffs towards Cape 
Town, which they fill (as well as the valley in which it stands) with dust and uproar, 
chiefly during the night. This residence needing some repairs, and being, in fact, 
not then actually vacant, a temporary residence was secured, at a convenient dis- 
Borcherds, Esq., of Cape Town, called 
Welterfrieden, whence I could superintend the erection of the instruments, which 





tance, in a tenement belonging to 


was forthwith commenced, and pushed forward with such effect, that on the 
22nd of February I was enabled to gratify my curiosity by a view of a Crucis, 
the nebula about » Argds, and some other remarkable objects, in the 20-feet 
reflector; and, on the night of the 5th of March, to commence a regular course of 
sweeping. 

{v.) Shortly after, the erection of a building was commenced to receive the 
equatorial instrument, which, so soon as the walls were settled, and the pier, which 
was of brick, laid in Roman cement, consolidated, was placed on its supports, and 
being surmounted by a revolving roof of a peculiar construction (See Art. 158), 
contrived by myself, and constructed in England for the purpose, was brought into 
approximate adjustment; and on the 2nd of May, @ series of micrometrical measures 
of southern double stars was commenced by the measurement of a Centauri, the 
chief among them. I ought to observe that, on unpacking this and the other 
instruments and apparatus, not a single article was found to have sustained injury. 

(vi.} The Frontispiece to this volume exhibits the Reflector, and the building 
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containing the Equatorial, in their enclosure, a kind of orchard, surrounded on 
all sides by trees, but commanding a tolerably near approach to both the southern, 
eastern, and northern horizon. To the west, the nearer vicinity of the trees, 
though cutting off much of the sky, yet afforded a valuable protection from 
the fury of the north-west gales which prevail in the winter months. Nor was 
it without some regret on this account, that the removal of a portion of this friendly 
shelter was resolved on to afford a view of the comets of Encke and Halley, when 
80 situated as to require it. The exact geographical site of Feldhausen was found 
by trigonometrical measurement (See Appendix E), to be 2’ 53°.55 south, and 
0" 4°11 west of that of the Royal Observatory of the Cape, that is to say, in Lat. 
39° 58' 56°.55, Long. 22" 46" 9°11 from Greenwich. Its altitude above the site 
of that building was ascertained by barometrical observation to be 112.23 feet, 
or about 142 feet above the mean sea-level of Table Bay (See Appendix B). 

(vii.) As I have mentioned the Royal Observatory of the Cape, I must take 
this distinct and early opportunity to acknowledge my many and great obli- 
gations to my excellent friend, Thomas Maclear, Esq., its director, whose ardent 
love for the science to which he has devoted himself, seconded by talent of no 
common order, by resource which no difficulties exhaust, and by activity which 
no exertion wearies, has secured, and continues to secure, for the noble esta- 
blishment under his direction, a reputation of the highest rank, and for himself, 
the best titles to the gratitude of his country, and the approbation of the govern- 
ment he serves. To his kindness I am indebted for much and most valuable 
aid in fixing, with all the precision which the fine instruments under his command 
could afford, the Right Ascensions of a great many stars of which a knowledge was 
indispensable in the reduction of my sweeps, and which I neither could obtain 
with sufficient exactness from the existing catalogues, nor had any means of 
ascertaining for myself, unless by entering upon an express course of observation 
for that very purpose, such as formed no part of my oriyinal design, and for which 
a much superior transit to that I had brought out with me would have been 
requisite. Previous to leaving England, I had procured a MS. list of the 
stars of the Brisbane Catalogue, then preparing for publication, containing the 
places of between seven and eight thousand southern stars, and on this 
Catalogue, when it should appear, I had confidently reckoned for as many well 
determined zero stars as I could possibly need, the system of observing I pro- 
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posed to follow being entirely differential, With the Polar distances of 
that catalogue, I seldom had much occasion to find fault; but as respects the 
Right Ascensions, I experienced less satisfaction in its use. On mentioning 
this circumstance to Mr. Maclear, he, with ready ualacrity, at once offered 
to determine this important element, by direct observation, for as many zero 
stars as I might require, thus rescuing me from a very serious difficulty. I need 
hardly add that I gladly availed myself of, and drew largely on his kindness ; 
and the results of his observations in the cases of about 670 stars, fixed by two or 
three observations of each, have proved a most material assistance to me in the 
reduction of my sweeps. Nor was this the only instance of useful and effective 
aid rendered me from the same quarter. 

(viii.) Previous to quitting England, I had engaged the services of an 
attendant for the purpose of working the sweeping, and other mechanical move- 
ments, of the Reflector during the observations, and executing any necessary 
repairs. John Stone, the person so engaged, to the useful, and, indeed, indis- 
pensable qualifications of a ready mechanic, whether in wood or iron work, jomed 
that of experience in this particular employment, having performed that office for 
me during a considerable portion of my review of the northern heavens, with 
undeviating steadiness and regularity, as he continued to do during the whole 
of that of the southern, without once absenting himself from his duty. This 
indispensable manual aid excepted, it is right to mention that the whole of the 
observations, as well as the entire work of reducing, arranging, and preparing them 
for the press, has been executed by myself. The repolishing of the reflectors, 
it will of course be understood, could be delegated to no other person. 

{ix.) Of these I was provided with three, viz., one made by my Father, and 
used by him in his 20-feet sweeps, and other observations; one made by myself, 
under his inspection and instructions; and one which I ground and figured sub- 
sequently, but which was cast at the same time, and from the same metal as that last 
mentioned. They are each 18} inches of clear diameter of polished surface, and all, 
so far as I am able to judge, equally reflective when freshly polished, and in every 
respect similar in their performance. One of them (the first completed, of the two 
newer ones above mentioned) is about two inches longer in focus than the others, 
a difference which, the figure being otherwise good, it has not been thought worth 


while to correct. 
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(x.) The operation of repolishing was performed whenever needed, the whole 
of the requisite apparatus being brought for the purpose. It was very much more 
. frequently required than in England; and it may be regarded us fortunate that 
I did not, as at first proposed (relying on the possession of three perfect metals), 
leave the apparatus in question behind. Being apprehensive that in a climate so 
much warmer, difficulties would arise in hitting the proper temper of the polishing 
material, slight imperfections of surface, induced by exposure, were for a while 
tolerated; but, confidence in this respect once restored, and practice continually 
improving, I soon became fastidious, and on detection of the slightest dimness 
on any part of the surface, the metal was at once remanded to the polisher. 

(xi.) And here, perhaps, I may be allowed a digression on a point of the 
utmost importance in the use of reflecting specula, viz., the mode of supporting 
the metal in its case. This, in my own practice, is provided for as follows :— 
between the back of the case and the mirror are interposed six or eight thicknesses 
of coarse woollen baize, or blanketing, of even texture, and quite free from knots, 
stitched together at the edges to prevent any hard substance from getting between 
them. On this bed the metal is laid flat, and being shaken into a concentric 
situation, as respects the rim of the case, two supports formed of strips of similar 
woollen stuff, many times doubled, oceupying about 80° each of the circumference 
of the case, are introduced, so as to leave an are of about 40° unoceupied, opposite 
the point which is intended to be placed lowermost in the tube. The case being 
then raised into an inclined position by the other handle, and slightly shaken, 
the mirror takes its own free bearing on these supports, which by their elasticity 
obviate the possibility of any lateral compression which might go to the extent 
of seriously disfiguring the metallic surface, were the whole vertical pressure of the 
mirror confined to a hard point near the bottom, or even distributed over two or 
three metallic bearings in the circumference. 

(xii.) Simple, and indeed homely as this mode of bedding the speculum may 
appear, it is, I am satisfied, as effectual (it certainly is quite as little costly 
and cumbersome) as any which can be contrived. The uniform support of a 
reflector over its whole extent, is a point of the last importance to its optical 
performance. A distortion of figure by flerure, which in the object-glase of a 
refracting telescope would produce no appreciably injurious effect, would be utterly 
fatal to distinct vision in a reflecting one. This will be made apparent if we con- 
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sider the different modes in which the convergence of the rays is effected by reflexion 
at a curved metallic surface, and by refraction through one or more glass lenses. 
In the former case, the whole deviation of the ray from its original direction 
is effected at one surface, and, in amount, is equal to twice the inclination of that 
surface to a perpendicular on the original direction. Any alteration, therefore, 
which flexure may produce on the inclination of the surface (supposed originally 
parabolic) of a speculum to its axis, at a given point, will produce an angular 
deviation of the reflected ray from its proper course to a double amount. And 
the lateral aberration produced by such deviation will be expressed by that double 
amount of angular flexure, multiplied by the focal distance, and is, therefore, 
the more injurious the greater is the focal length. On the other hand, in the 
case of a refracting telescope, the deviation of a ray is effected by the prismaticity 
of the medium, or media, of which the object-glasa consists, at the points where 
the ray penetrates them, and is independent of the absolute inclination of either 
separate surface to the axis. In consequence, however, this inclination may change 
by flexure in any one of the lenses of which the object-glass consists, yet, so long 
as both surfaces of the lens bend alike, which they cannot but do in any con- 
ceivable case of flexure short of fracture, the effective prismatic angle at that 
point, and consequently, also, the inclination of the transmitted ray to the axis 
remains absolutely unaltered, and the whole amount of lateral aberration produced 
is that which arises from the bodily displacement of the transmitting portion of 
the lens in a direction to or from the focus by the effect of the flexure, a dis- 
placement which, in itself utterly inappreciable, is still farther reduced in its 
efiect to produce /ateral aberration, that it comes to be multiplied by a fraction 
whose numerator at the maximum is the semi-aperture of the object-glass, and 
whose denominator is the focal length of it. 

(xiii.) This inequality of proportion between the two cases is still farther 
augmented by the lightness of glass compared with metal, which (surface for 
surface, and rigidity for rigidity) makes the absolute flexure of a given thickness 
of glass much less than of an equal thickness of metal. And it is very fortunate 
that all these conditions hold good; for since there is no possibility of supporting 
a transparent substance against flexure, without stopping the light, this cause 
alone (had it acted to the extent it does in reflectors) would long since have 
banished large object-glasses from practical use. A speculum (1 speak from 
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experience) of the dimensions and thickness used in my sweeps, is totally spoiled 
by supporting it on three metallic points at the circumference, when directed to the 
zenith. The image of every considerable star becomes triangular, throwing out 
long flaring caustics at the angles. On one occasion, I supported a mirror simply 
against a flat board, at about 45° elevation from the horizon. In this state its 
performance was tolerably good; but on stretching a thin packthread vertically 
down the middle of the board, so as to bring the weight to rest on this as on one 
axis, the images of stars were elongated, in a horizontal direction, to a preposterous 
extent, and all distinct vision utterly destroyed by the division of the mirror into 
two lobes, each retaining something of its parabolic figure, separated by a vertical 
band, in a state of distortion, and of no figure at all. 

(xiv.) Springs are sometimes used by opticians at the back of a small mirror, 
for the purpose of keeping it home to the rim of its case. They are usually 
three in number, and so far as mere support of the mirror is concerned, they 
act as three non-elastic supports would do, @ ¢. disadvantageously, More 
numerous and weaker springs distributed over the whole of the back of the case 
would seem to be preferable, but they ought to be so weak that all should be much 
compressed and brought into full action by the pressure. And even then, if the 
metal be confined in its ease by a rim in front, a spring-pressure upward, which in 
a horizontal position of the surface would barely sustain it im contact with the rim, 
will urge it, when placed vertically against the rim, with a force equal to the 
whole weight of the metal applied over its surface in a direction perpendicular 
thereto, and will tend therefore to distort it in that position, to the very same 
amount, but in an opposite direction, that it would have been distorted by gravity 
in the other position, had the springs been absent, and the support been given by a 
metallic ring at the cireumference of the back. 

(xv.) Nothing, therefore, is gained, so far as obviating flexure is concerned, 
by a distribution of elastic support, so long as the mirror is pressed against a rim 
in front. To make such a mode of support effective, the metal must be free to 
rise and fall, and the friction on the lower circumference must be counteracted, 
either by resting it in a circular iron chair, provided with exterior rollers, or 
otherwise equably supporting the lower portion of its edge, so as to allow of its 
shifting forwards or backwards without sensible friction; as, for instance, by 
suspending the metal from the upper side of its case, in a jointed frame, composed 
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of two semicircles of steel loosely riveted at the extremities of their common, 
horizontal diameter, to admit of free play at the joint, the lower semicircle being 
thin, and lined with velvet or flannel to ensure equal pressure against the lower 
edge of the metal; the upper stronger, and increasing gradually in stiffness 
towards the top, by which the whole should be suspended on a hinge-pin.* 

(xvi.) As an experiment, I constructed a case, having the back of stout wood 
set over with ninety steel springs, of such strength as to be all of them pressed 
nearly into contact with the wood by the weight of the mirror laid horizontally 
on them, and distributed with a3 much uniformity as possible in their points of 
bearing over the whole surface of the back, the face being left entirely unconfined. 
So supported, the performance of the mirror was good at all altitudes, but by no 
means better than when bedded on woollen cloths, as above described, nor, indeed, 
equal to it; and, in fact, when we consider that each fibre of wool is a delicate 
coiled spring of almost perfect elasticity, it is clear that no artificial arrangement 
of metallic springs we can make, can attain the perfection of such a natural 
one (if we may so apply the term), either in uniformity of distribution, or in 
delicacy of application. This consideration led me to abandon the use of a spring 
ease, after making a very few sweeps with it, and re-adopt, in its stead, the 
woollen bedding which had been laid aside to make way for what proved to be, 
in effect, no substantial improvement on it. It is essential, however, that a 
great many thicknesses of the baize or blanket employed, should be used, by which 
only the effect of flexure in the wooden back itself of the case can be eliminated. 
And to keep up the elasticity of the fibre, it should be occasionally taken out 
and beaten.t 

(xvii.) A serious, indeed a fatal objection, would appear to lie against the 
use of flexible, elastic, or any kind of moveable support for the mirror; in the 
fluctuations liable to be caused by it in the line of collimation when the inclination 


* This was written while ignorant of the very ingenious contrivance by which Lord Rosse affords 
an equable, or nearly equable support to his large reflector. Comparative trial of the several methods can 
alone decide, in any proposed case, which is the most effectual. 

t The following memorandum occurs in sweep 687 :— 

“The mirror, though a capital one, haa, for the last three nights, given distorted images with 
its full aperture, which appear horned and tailed. To-night, before the sweep, I took it out, and 
carefully smoothed, shook up, and remade ita bed. Vor, nothing can be finer. It lies at its ease, 
and equally supported all over, and all the appendages are clean gone.” 
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of the mirror to the horizon is varied, and which must inevitably take place 
if there be either the least friction of the lower edge on its support, or anything 
short of mathematical exactness in the distribution of the pressure. But this 
objection is completely obviated in my mode of observation, by the use of an 
intérior collimating telescope, as described in Phil. Trans, 1838, p. 488. The 
collimator used in the greater part of these observations differed only from that there 
described, 1st, in being a more powerful telescope (viz., an achromatic of four feet 
focal length, with a good object-glass, 2% in. aperture), and, 2nd, in. having the 
plane speculum placed, not as there described, between the object-glass and its focus, 
but beyond the focus (in which the collimating cross is fixed), so as to illuminate 
that cross by the light of a lamp external to the tube of the large reflector, 
collected by a lens upon the cross, both great improvements in practice. 

(xviii.) Sweeping (for so I shall continue to denominate the system of obser- 
vation in zones of 3° breadth in Polar distance in search of new objects), was 
prosecuted, in the absence of the moon, on all occasions when weather permitted, 
and the definition of the stars was such as to render it worth while to do so. 
And this leads me to speak of the climate of the Cape as regards its favourableness 
or unfavourableness for astronomical observation. In the hot season (from October 
to March), and especially during the hotter months of that season, the nights are 
for the most part, superb, at least in all the flat region at a few miles distance 
irom the mountains; but in their immediate vicinity, the south-east wind (then 
generally prevalent) frequently brings with it a belt of cloud extending many 
miles from the hills, and cutting off the view of the sky. This (which is some- 
times called a black south-easter) comes on often at night, and lasts several nights 
in succession. Very often, too, when no such impediment exists, the excessive 
heat and dryness of the sundy plains gives rise to a disturbance of the optical 
tranquillity of the air, so as to destroy, or much impair, distinct vision, and 
that frequently in a very singular manner. In some cases, the images of the 
stars are violently dilated, and converted into ill-defined nebulous balls, or pufts, 
of 10 or 15" or more in diameter.* In others, they form soft, quiet, round pellets 








* During the conjunction of Saturn and y Virginis, at the end of March, 1834, both were 
seen in the anme field of the 20-feet reflector, in such a state of indefinition, that but for the greater 
quantity and different colour of the light of Saturn, it could not have been told which was the planet, 
and which the star. Yet, to all appearance, the night would have been judged a fine one. 
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of 3 or 4° diameter, very unlike the “spurious discs” which they present when 
best defined, and rather resembling planetary nebule. In other cases, again, 
the structure, as it were, of these pellets is disclosed, and they are seen to arise 
from an infinitely rapid vibratory movement of the central point, in all possible 
directions, while, on a few occasions, the appearances have been exceedingly per- 
plexing and singular, and such as there is difficulty in accounting for on any optical 
principle whatever.* 

(xix.) Even in the hottest season, however, nights of admirable definition 
occur, especially looking southwards. But, what is not a little remarkable, in 
the very hottest days, looking northwards over the burning tract intervening 
between Feldhausen and Table, or Saldanha Bay, the most admirable and tranquil 
definition of the solar spots, and other phenomena of the sun’s dise, is by no means 
unfrequent. In such cases, I presume the strongly heated stratum of air incum- 
bent on the surface of the soil, is swept off by the south-east wind blowing from 
False to Table Bay, before it ascends high enough to interfere with the visual 
ray. To how high a temperature the soil is occasionally heated, will be seen in 
Appendix (C). 

(xx.) During the autumnal months of May, June, and July, when the weather 
is generally cool, and the nights cold, hot winds frequently set in from the north, 
usually in the night; at first moderate, and alternating with cold gusts from 
the opposite quarter, but rapidly gaining the prevalence, till, in a few hours, they 
attain the violence of a hard gale and glowing oven-like heat.t Thus they con- 


* The discs ill defined and agitated points, surrounded with distant halos. Where thrown out 
of focus innards, the images, instead of circular discs, would present large central earwitics, absolutely 
void of light, round which a turban-fashioned phenomenon, in a constant state of vorticose motion, was 
wen. Occasionally, the image so thrown out of focus takes the form of a narrow circular arc, with 
a terminal concentration; when thrown out of focus oxtwards, a vivid central point, surrounded with 
an extensive circular area of light. The phenomena have manifestly a reference to the state of the 
air in the tube of the telescope, and at its aperture, and would seem to indicate the existence of a cone 
of heated air projecting beyond the aperture of the tube. ‘The tube of a reflector being necessarily open 
at the mouth, ascending wnd descending currents of hot and cold air (usually rotating spirally) become 
established, and are very prejudicial to distinct vision. The remedy is obvious; viz,, to dispense with 
a tube altogether, substituting for it a light, strong, inflexible framework of cast or wrought iron. In 
refracting telescopes, in which the air is completely enclosed, ita circulation is not nearly so offensive. 

+ I annex the readings of a thermometer on the night of July, 1834, on the desk, in the open air, 
in the gallery of the 20-feet reflector. Minimum before midnight 40°4. At midnight, the hot wind 
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tinue to blow, frequently for thirty-six or forty-eight hours, becoming at length 
cool, and finally settling into rain, Now it is not a little remarkable, that however 
unfavourable to vision this conflict of hot and cold currents is at the coming on 
of such a gale, no sooner does it become established than the images become 
concentrated, and settle down not unfrequently into excellent definition. 

(xxi.) It is, however, in the cooler months, from May to October inclusive, 
and more especially in June and July, that the finest opportunities occur. The 
state of the air in these months, as regards definition, is habitually good, and im- 
perfect vision is rather the exception than the rule. The best nights occur after 
the heavy rains which fall at this season have ceased for a day or two; and on 
these occasions, the tranquillity of the images, and sharpness of vision is such, that 
hardly any limit is set to magnifying power but what the aberrations of the specula 
necessitate,* 


set in, after a brief conflict, of the nature deacribed in the text; the thermometer instantly rose 
to 50% At 


a @ e 6 m oe hw a 
1 39 a.m. it stood at $4.0 2 Sa.mM. it stood at 69.0 2 Sh a.m. it stood at 69.4 
oe » 687 210 ,, » «704 247 ,, » 71.0 
169 , a 65.0 218 , 5 70.0 318 , “i 68.0 
21, mn 68.1 222 , ns 71.0 


Minimum before sunrise next morning, 60.0 

* On such occasions, optical phenomens, of extraordinary splendour, are produced by intercepting 
the light of a bright star, by diaphragms pierced in regular patterns, and extending over the whole 
aperture of the telescope, such, for example, 2s large sheets of card-bourd or zine, pierced by machinery 
(which gives perfect regularity), either with circular holes, uniformly disposed, or with any regular aud 
not too complicated pattern. The appearances so produced (which strike every one who witnesses them 
with surprise and delight), though they may be seen whenever the air is in a moderately good state, 
are infinitely enhanced in their beauty by the perfect tranquillity which prevails on such occasions 
as these. They depend on the optical law of interferences; and many benutiful examples of their 
explanation on that principle, fully worked out in detail, will be found in M. Schwerd’s treatise, “ Die 
Beugungserscheinungen aus den Pundamentalgesetzen der Undulations—theorie analytisch entwickelt,” 
&c. (Manheim, 1835). 

The “triangular aperture,” or diaphragm which admits the light through an opening concentric 
with the speculum in the form of an equilateral triangle, to whose use as a means of separating close 
double stars continual reference wil] be found in the following pages, affords an elegant example 
of this theory, in the aharpness of the central disc which it produces, and the absence of all appendages 
other than six perfectly straight delicate rays running off at angles of 60° from the disc. In « letter 
addressed, Dec. 24, 1894, to the late Captain B. Hall, of which I retain a copy, I find an observation of 
Canopus, with such an aperture, and a magnifying power of 1200, thus described :—“The disc is 
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(xxii.) Among the irregular and accidental optical effects of peculiar atmo- 
spheric conditions incident to the climate, there are one or two which seem deserving 
of especial notice. The first is that phenomenon which, when it occurs, I have 
designated by the epithet, the “nebulous haze.” Its effect is to convert every 
star of the 9th magnitude and upwards, into a “nebulous star,” meaning thereby 
a well-defined star, with a faint, nebulous photosphere of greater or less extent, 
according to the brightness of the star, surrounding it. This phenomenon occurs in 
a perfectly clear sky, free from the slightest suspicion of cloud. It comes on very 
suddenly and unexpectedly, and goes off as suddenly, lasting sometimes only a 
few minutes; at others, longer. Thus, in sweep 500, Oct. 5, 1834, it commenced 
at 22" 4" st, when a star 7 m was observed to be surrounded with it, having come 
on quite suddenly, and continued to affect all the brighter stars until 22" 54", when 
it was quite gone, being described as extraordinary in intensity, and very trouble- 
some during its continuance. From this time till 0° 27°, all was clear, when it 
suddenly came on again, “in an instant. A star 7 m was quite free, but on drawing 
it back” (after it had left the field for re-examination), “it was found to be com- 
pletely involved,” the sky continuing all the while pure, so far as the naked eye 
could discern. Again, in sweep 598, June 18, 1885, we have “15* 87" st. A 
nebulous haze came on in an instant, extending to stars 9 m; yet the sky is as clear 
as ever, and the calm unbroken,--“ 15" 44*—/a star 6 m in the field). The nebu- 
lous haze is gone; it did not last two minutes.” 16" 28". The nebulous haze 
came on again ina moment.” Such remarks might lead to a suspicion of dew upon 
the eye-piece, or the breath of the observer settling on the glass; but repeated 
examination (the phenomenon being very common) has satisfied me that such is not 
the cause, but that it is really of atmospheric origin. Similar nebulous affections 
occur in our English climate; but it is their much greater frequency, and the 
suddenness of their appearance and disappearance, which forms so remarkable a 
feature at the Cape. 


an exact circle, and the six rays which such an aperture always gives, are perfectly straight, delicate, 
brilliant lines, like brightly illuminated threada, running far out beyond the field of view, and (what is 
singular) capable of being followed, like real appendages to the star, long after the star itself’ had left the 
field. In examining stars to see if they are close double, I always apply the triangular aperture. It 
reduces the dises to hardly more than a third of their size, and gives them a clearness and perfection 
incredible without trial.” 

d 
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(xxiii.) Another peculiarity which has frequently given rise to remark, is the 
opacity of cloud, as compared with what prevails in England. My Sweeping 
Registers, at Slough, are full of instances of double stars with small companions, 
clusters, &e. seen through cloud of considerable apparent density to the unassisted 
eye. Of this I have elsewhere stated remarkable instances. It was my usual 
practice there to continue sweeping during moderately-clouded intervals, for the sake 
of securing at least such new double stars as might occur, or obtaining micrometric 
measures of known ones placed on the working list. Such advantage could seldom 
be taken of clouded intervals at Feldhausen, and from the whole tenor of my 
experience of that locality, the impression remains of a very decided difference, in 
this respect, between the two stations. 

(xxiv.) Meteorological observations of the barometer, thermometers, wet 
and dry, the actinometer, &e., with the usual record of weather, were made on 
the appointed term-days, or days of equinox and solstice; at first during thirty-six 
hours, subsequently, during twenty-four only, from hour to hour. These, however, 
are only valuable when taken in conjunction with others of the same kind; and 
having already been published in the pages of the Athenqum, and elsewhere, 
and received as much discussion as they have appeared to need, in a report 
which I had the honour to communicate to the British Association, for the advance- 
ment of science, and which has been published by that body, it has been thought 
unnecessary to reprint them. 

(xxv.) It was, however, my intention to have placed on record, in this volume, 
the results of a great mass of Actinometric observation made since the year 1824 
(at which epoch my attention was. first directed to that method of ascertaining 
the intensity of solar radiation, which may not inaptly be termed dynamical, in 
contradistinction to the usual statieal method by the observation of blackened 
thermometers, photometers, &c.) In addition to these, between five and six 
hundred sets of such observations obtained at the Cape, would, I supposed, have 
afforded valuable climatological data, and led to conclusions otherwise important. 
Unfortunately, the necessity of a correction by a variable factor depending on 
the temperature attained by the liquid enclosed in the cylinder of the instrument, 
had not been foreseen and provided for in any of these observations, and only 
became apparent when the omission was beyond remedy, viz., when the results 
were drawn out, and ready for press. They are, therefore, suppressed for the 
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present, leaving it to future examination to determine whether among them 
there may not be a portion, made under such circumstances, or registered in 
such a manner as to admit of the temperature and, therefore, the correction 
in question being ascertained and applied, and providing against a similar evil in 
future by a simple and easily applied addition to the instrument itself. 

(xxvi.) The principles upon which the reduction of the observations made with 
the reflector is executed, are explained at large in the Appendix to my Catalogue 
of northern nebule, Phil. Trans. 1833, p. 482, et seq., and need not here be 
repeated. Only as respects the precession in Right Ascension, a slight change is 
introduced. That correction depending’ both on the Right Ascension and Polar 
distance of the object, would introduce, if attempted to be included in the general 
system of interpolation there adopted, a term of double entry which, however, 
since the zone swept is of small breadth, not exceeding 3°, may be resolved into 
two; the one a term of single entry, depending only on the time and expressing 
the precession for a constant polar distance, that of the middle of the zone; the other 
a correction of this for objects occurring out of the middle of the zone. This 
latter portion is a term of double entry; but it is necessarily of very small 
magnitude, seldom exceeding a few tenths of a second of time. In the system of 
reduction adopted in my former catalogue, this term is simply neglected; or the 
precession is regarded as the same throughout the breadth of the zone. Thus it 
becomes a mere function of the time of observation, and merges in the general 
correction for the time, to be interpolated as there explained. In the reduction 
of the present series of observations, this did not appear admissible, and it became 
necessary, therefore, to proceed somewhat differently, making a special exception 
of the precession in Right Ascension. This was done as follows: all the Right 
Ascensions of the zero stars were brought up to the beginning of the year nearest 
to the date of the observation, and the process, in its original form, followed out, 
as if to reduce the observations of the sweep to that epoch. The reduction (R) 
in this ease, consists of two terms (A) and (B), of single entry, the former a 
function of the time, the latter of the polar distance. ‘To bring these to the 
common epoch (1830) adopted throughout, the precession is thrown into the form 
P + p, where P is the precession for the middle of the zone, and p is the 
small correction to be applied to P to obtain the precession for any other point 
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out of the middle. Of these, P, being a function of the time, merges in A, and 
is added to, and so included in it; and p is calculated by a small table, of 
double entry, and applied to each star according to its proper amount and sign. 

(xxvii.) Great and unavoidable delay having occurred in the publication of these 
pages, an opportunity has been afforded for a careful revision of the Catalogues sub- 
sequent to their printing off. In the course of this a considerable list of corrigenda 
has been accumulated, partly arising from error of the press, partly of copying, and 
partly of calculation. A few nebule and double stars also, which are not included 
in the Catalogues, having eseaped the process of arrangement by which they were 
constructed, have been discovered in the sweeping journals, as well as some additional 
observations of others which are so included, These are appended accordingly to 
the list of corrigenda. Some errors which vitiate the letter-preas are also noticed. 
They are few, and for the most part trivial, with the exception of two very obnoxious 
ones which the reader is requested to bear in mind, or correct for himself. In page 
299, the major semiaxis of the orbit of y Virginis is stated at 0".69, whereas it 
ought to be 8.58; and in page 868, equation (A), the numerical coefficient in the 
value of », instead of 8.1514, should be 2744.7. 

(xxviii) It remains to say something as to the mode of introducing this work 
into the world. To the munificent destination of his Grace the late Duke of 
Northumberland, of a large sum, in aid of its publication, it owes its appearance 
as a single and separate work, instead of a series of unconnected memoirs, scattered 
over the volumes of academical bodies. The lamented decease of that illustrious 
nobleman prevented his witnessing its final completion. His liberal intentions, 
however, have been fully carried out by the worthy successor to his titles and his 
spirit; whose kind and gracious interest in it, I should be wanting in all proper 
feeling, were I to omit this opportunity of acknowledging. 


CHAPTER I. 


OF THE NEBULA OF THE SOUTHERN HEMISPHERE. 


OBSERVATIONS OF NEBULA AND CLUSTERS OF STARS TAKEN IN THE COURSE 
OF SWEEPING WITH THE TWENTY-PEET REFLECTOR, 


1.—INTRODUCTION TO THE CATALOGUE OF NEBULA, 


(1) Tur Catalogue of Southern Nebule, which forms the subject of this chapter, is similar, in 
every particular of its arrangement and construction, to my Catalogue of Northern Nebula 
and Clusters, published in the Transactions of the Royal Society, for 1833, and is reduced to the 
same epoch (1830), for the purpose of facilitating the union of the two catalogues into one 
general one. Like that Catalogue, it presents, assembled in one view, the reduced results of 
all the observations of each object which have occurred in the regular course of sweeping, in 
which either its place has been taken (however roughly), or in which any particular in its 
appearance or physical character has been noted ; without any selection of good, or suppression of 
discordant observations whatever. To that work I shall, therefore, refer for the explanation, 
should any appear to be needed, of its arrangement, and of the purport of the several columns 
of which it consists. In effect, however, these sufficiently explain ‘themselves, with exception 
of the abbreviations employed in the descriptions and columns of Synonyms, whieh it is 
necessary to repeat for the convenience of the reader, to whom they would otherwise be 
unintelligible without perpetual referenee to another volume, which he might not have at 
hand. The dates of the several sweeps referred to in this and my former catalogues, will be 
found synoptically arranged in the table immediately appended to the estalogue now in 
question. 

(2) North Polar distances are preferred to south, though most of the objects in the Cata- 
logue are situated in the southgrn hemisphere, for the sake of uniformity, and for the main- 
tenance of a general rule in applying precession; and for a similar reason Polar distance is 
preferred to declination, not merely heeause by so doing the signs + and — (fertile sources of 
mistake) are avoided, but also because all doubt or hesitation as to the sense in which the 
above-mentioned element is to be applied is thereby totally precluded, considerations of such 
moment as ought, I think, to lead to the universal disuse of declinations, and the adoption of 
North polar distances in their stead, in all astronomical catalogues henceforward to be pub- 
lished, It ought also to be meutioned that the “sweeps” referred to in the last column, as 

u 
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those in which the observations oceur, are numbered forward in continuation of my series of 
northern sweeps made at Slough; so that the Cape series (consisting of 382 sweeps) 
commences with sweep 429, and terminates with sweep 810. The general reference num- 
bers in the first column are, in like manner, continued onward from No. 2307, the 
“omitted” nebula added after the 2306 regularly entered in order of R, A., in the Northern 
Catalogue. 


The following is the system of abbreviations adopted :— 


1. In the column of Synonyms-- 

The roman and arabic numerals (as 1.45) oceurring together, refer to the classes and 
numbers of nebulm and clusters discovered by my Father, and published in his 
catalogues : 

The letter B, followed by a number, refers to the “ Brisbane Catalogue” of Stars, by 
the general number of that catalogue; 

M, so followed, to Messier’s Catalogue of Nebule : 

: se to Mr. Dunlop's do. do., published in the Transactions of the Royal 
Society, for 1828 ; 
h, followed by a number, to my Northern Catalogue. 


> 


(2.) In the column of Descriptions and Remarks— 








kh denotes Bright. ji denotes _— long, or a little. 
b brighter. | M in the middle. 
br —— broad, in —__— much, 
© ——-— considerably. N —_—— nebula. 
Clorch -——-— _ cluster. H neh —— nebulous; nebulosity. 
comp —— compressed. ; a —— _ north. 
D ——— double star. i p —— _—S’=s pretty (not very); preceding. 
d moo diameter, distance, pos _—— angle of position, 
E ——— extended, elongated, or elliptic. R —— round. 
€ —— extremely. ,¥ —— _— resolvable. 
ec —— _ excessively. a) ——- ~—_ small, 
¥ -—- Faint. is wa gouth, suddenly. 
f —_—— following. i st ee slars, 
hig —  _ figure. | ee ——— _ ___ sattered. 
g = gradually, ¥ ~— very, 
ieirr ——— irregular. vv _——- very very (exceedingly). 
L —- large. | 
Star, 
Globular cluster, 


Planetary nebala. 
Moon above the horizon, 
¢ Moon very troublesome. 


aan OG * 


(3) In order to fix in the reader's mind the appearances represented by such combinations, 
eceurring in the deseription of a nebula, as gbM (gradually brighter in the middle), pslbM 
(pretty suddenly a little brighter in the middle), &e.; it will suffice to refer to the explanatory 
plate (Pl. IX. Phil. Trans, vol. for 1833), and to the accompanying table of explanations, 
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p- 494, of the same volume, in which, however, an important erratum exists (viz., in the expla- 
nations of figures 16, 17, and 18, in which the abbreviations pmbM, mbM, and ymbM, are, by 
mistake, printed instead of the correct ones descriptive of those figures which are psbM, sbM, 
and vsbM, respectively). 

(4) As an example of the use of these abbreviations in the description of a nebula, the 
following is taken from the preface to the Northern Catalogue above referred to, 

“vB; vL; IE; vgpmbM; 5 1; 45° br; pos 20°3 by microm. a * 9m, 45° mp, dist. 80",” 
which expanded rons thus:—“ Very bright; very large; a little extended; very gradually 
pretty much brighter in the middle; 50" long; 45” broad; angle of position (reckoned from 
the north and from # meridian in the direction north, following, south, preceding) measured 
29°°3 by the micrometer, A star of the ninth magnitude is situated 45° north preceding the 
centre of the nebula and at a distance from it of 80" (both by estimation).” Aeusured angles 
are ulways marked as above in degrees and decimals. Estimated ones without decimals. 

(5) It will of course be readily understood that very great differences will oceur in the 
descriptions of one and the same nebula taken on different nights, and under different atmo- 
spheric circumstances, as well ag in different states of the mirror and the eye: nor will it at all 
startle one accustomed to the observation of nebule to see such an object described at one time 
as F; 8; R (faint, small, round), and at another as B; pL; pmE; r; (bright; pretty large; 
pretty much extended ; resolvable), &e. It is from a collection of all these deseriptions that 
the true or final description has to be made out, in doing which it is to be recollected that the 
higher observed degrees of brightness, size, and extension are to be preferred in general to the 
lower ones, since atmospheric and other deteriorating causes always act in derogation of these 
qualities. For it appears to be a general law in the constitution of “extended” nebule, that 
their interior or brighter strata are more nearly spherical than their exterior or fainter; their 
ellipticity diminishing as we proceed from without inwards, a character, so far, in favour of a 
rotation on an axis, in the manner of a body whose component parts have such an amount of 
mutual connexion as to admit of such a mode of rotation, and of the exertion of some degree of 
pressure one on another. It by uo means, however, follows, that such a mode of rotation can 
be regarded as demonstrated by the general phenomenon in question, since a system of internal 
movements among an assemblage of bodies perfectly disconnected, and acting on each other 
solely by attractive forces exerted at a distance, is at least conceivable, by which the same 
appearances to a remote speetator would be produced. 

(6) The number of nebule and clusters comprised in the catalogue here presented, is L708. 
Of these eighty-nine are identical with objects previously observed by myself at Slough, and 
which oceur, in consequence, in my Northern Catalogue. In these cases it has been preferred 
to number them onwards, regularly in succession, as if now for the first time observed, rather 
than interrupt the succession by breaks or by the re-insertion of earlier numbers, The letter A, 
with its accompanying number in the column of synonyms, will point out the places in the 
former catalogue of such of these as occur there for the first time; and a reference to that 
eatalogue being made will readily identify such others as have previously been deseribed by 
my Father, or by Messier. 

(7) Of the objects remaining, 135 are nebulw and clusters of my Father's catalogues, now, 
for the first time, reobserved ; 9 are Measier’s, 5 of which are identical with objects catalogued 
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by Mr. Dunlop; and 206 others have also been identified, with more or less certainty (indicated 
by the absence or presence of the sign ?), with objects observed by Mr. Dunlop, and deseribed 
in his Catalogue of Nebule, The rest of the 629 objects, comprised in that catalogue, have 
eseaped my observation; and as I am not conscious of any auch negligence in the act of 
sweeping as could give rise to so large a defaleation, but, on the contrary, by entering them 
on my working lists (at least, until the general inutility of doing so, and loss of valuable time 
in fruitless search, thereby caused it to become apparent), took the usual precautions to ensure 
their rediscovery ; and as I am, moreoyer, of opinion that my examination of the southern 
cirenmpolar region will be found, on the whole, to have been an effective one, 1 cannot help con- 
cluding that, at least in the majority of those cases, a want of sufficient light or defining power 
in the instrument® used by Mr. Dunlop, has been the cause of his setting down objects 
as nebulw where none really exist. That this is the case, in many instances, I have con- 
vinced myself by careful and persevering search over and around the places indicated in his 


catalogue, 


11—REMARKS ON THE CATALOGUE. 
Of the degree of precision attributable ta the places of the olijects it comprises, 


(8) A great number of the objects described in the following catalogue rely on single 
observations for the determination of their places. On this point 1 remark applies similar to 
that made on the same subject in my Northern Catalogue. To have seeured two or more 
observations of each recorded nebula, would have required the whole surface of the heavens 
to have been swept at least four times over, on the system of observation pursued, viz., twice 
for discovery, and twice for verification and precise determination. In going a second time 
over the same ground, or even a third, in the richer regions of the heavens, it would have been 
very unadvisable to have arrested the sweeping process at each nebula detected in the first 
course of sweeps for the purpose of reobserving it; since, by so doing, the escape of every 
other object of interest (whether nebula, cluster, or double star), situated in the same zone, and 
within two or three minutes in right ascension, or even more, if the object reobserved were in 
any way interesting, would have been infallibly insured. With such an instrument as that which 
1 employed, the place of an object cannot be determined with precision otherwise than by 
including it in a zone with sufficient zero stars to form a connected series: and to have carried 
out this process with that especial view (however desirable a thing in itself) would have 
required at least two, and probably three years of additional observation, As it was, it proved 
ditficult, and, in faet, was not entirely accomplished, to go clearly twice over every part of the 
surface of the hemisphere; and, in consequenee, anything approaching to such a systematic 








* A S-inch Newtonian reflector, of 9 feet focal length, which, im point of light, would correspond to about 
one-seventh of that used in my sweeps. That such was its construction, | conclude from the mention of the farge 
wurror in Philasophical Transactions, 1828, p. 113, 


ee 
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revision and reobservation of individuals was quite out of the question, unless in the case of objects 
of peculiar interest, which it would have been wrong not to haye reobserved ; or in those cases 
where, in crowded regions, it beeame absolutely necessary to multiply observations to avoid 
confounding together different individuals. Indeed, in the case of the two nubeculm, and 
especially in that of the Nabecula Major, it was found necessary (such is their richness) to 
abandon the system of observing in zones of 3° in breadth, and to break them up into single 
degrees, so as to afford longer intervals between the transits; by which alone the observation 
of ail their component nebule could be satisfactorily secured. However where, owing to 
the occurrence of important objects in a zone, it was thought advisable to go over it more 
than twice the opportunity of reobservation was of course seized, if tolerably certain that by 
so doing there were no risk of missing a nebula previously wnobserved, 

(9) Under these cireumstances it is of course interesting to have some means of 
satisfying ourselves what confidence is due to a single observation of place. And this is 
afforded by the arrangement of the catalogue itself, in which the results of all the individual 
observations of each object, reduced independently and in almost every case (of necessity) by 
a different series of zero stars are confronted together. Without going into calculations on 
the theory of probabilities, it will be tolerably evident to any one who may cast his eyes 
over the columns of R A, and N P D, that, if we put aside loose objects such as large clusters 
of stars without any remarkable star centrally situated as a point of reference; or large ill- 
defined or irregularly shaped nebula; as well-as observations marked as imperfect (by the 
sign +); eases are comparatively rare in which two observations of the same object differ 
by a whole minute in N P D, or by a quantity in R A, which, when converted into space 
according to the rule for convergence of meridians will give the same amount of discordance 
in the direction of the parallel. For the great majority of objects, therefore, the line of 
collimation of a telescope, pointed according to the mean of the observations recorded (when 
more than one), will strike upon a point of the heavens within the visible area of the nebula 
observed, even though its angular diameter should not exceed a single minute of a degree. 

(10) In the cases of single observations, mistakes of reading and of reduction are the 
most dangerous, and to these the results of such observations are of course always more or 
less liable. I have every reason to hope that such mistakes have been very unfrequent. 
Whenever the smallest ground for suspicion has occurred, the reductions have been carefully 
re-examined, It was my intention to have gone over the whole of the reductions twice, and 
the work has been partly done, but I found myself unequal to the task of completing it. 
However, in order to form a notion on some better ground than mere general impression of 
the probable frequency of such mistakes, after drawing out in order of R A the fair copy of 
the reduced catalogue, I proceeded to compare the places of such nebulw and other well- 
defined objects common to both the Northern and Southern Catalogues as have their places 
determined only by one observation in the latter. This afforded sixty-five comparisons in R A, 
and sixty-eight in N P D, in the course of which the errors detected in reading and reduction 
were as follows :— 

In the Southern Catalogue : , 2 ‘ : . 0 


Errors of reduetion In the Northern Catalogue ’ ' : ‘ ; - 1 
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: 1” of Chronometer in R A .:% . . ee | 

Errors of reading {ON PD aes cae ae eee, 

Mistakes of wire in observations of RA. ' . F ‘ . : . oO 

The error of reduction thus detected affects the R A of the nebula h. 1540 of the Northern 
Catalogue which, in place of 13" 0° 30° -4, should be 13° 0* 50° 4.—The chronometer readings 
are liable to an occasional error of 1" when the second hand stands between 50° and 60; and 
the minute so erroncously read is almost certain to be in excess. It is therefore a useful 
precaution, in looking out for a nebula or other object, whose place is settled only by a single 
observation, to presume the possibility of such an error, and to have the eye at the eye-piece 
a full minute before the registered time. The effect of an erroneous degree in Polar distance 
is much worse; as it necessarily causes the loss of the observation; but in all the above 
compared cases the instrument having been set to the places of the nebula by the working 
lists previously prepared, the degree haa probably been read and registered more negligently 
than in the case of an unknown object, the attention having been concentred on the minutes 
and seconds. I may further observe that, in the very great number of cases where the same 
unknown nebula has been swept over several times, instances of misreading such aa those above 
considered appear to have been very rare. In such cases they detect themselves, and though 
of course in registering them, in the catalogue form adopted, they have always been corrected 
when discovered, yet the fact of such correction being made is, in every instance, expressly 
noticed in the column of Remarks. Much care also has been taken to examine the catalogue 
for cases where two nebulew occurring in different noceps, and otherwise agreeing both in 
description and place, differ by a single minute of time in R A, or by a single degree in NP D 
(for in the system of observing adopted, a misreading of 2° is hardly possible). In such cases 
there necessarily arises a suspicion of identity which, when it oceurs, is alzo noticed in the 
remarks annexed, 

(11) Correeting these mistakes of reading, the actual diseordances found to subsist 
between the two Catalogues run as follows :— 


Diveordances in FAs Discordances x NP D. 
8 5 Above 0 but not exceeding 20° — 
Above 00 but not exceeding 10 — 32 n W ” o +” — 20 
n 1d * ” 20— I4 » 40° ” » 60°— 5 
” 20 " " 30 — Il ” 60° ” 80" = 5 
» 3a ” ” 40-— 8 » oY o oo Ww 4 
ts +0 ” ” — 0 " 90° ” " — 0 
65 68 





(12) Although the number of observations thus compared is not large, yet it suftices to 
afford a reasonable presumption (taking the error at half the discordance) that the place of a 
well-defined nebula, determined by a single observation, will seldom be found in error to the 
extent of 30” of space in the direction of the parallel, or of 45” in that of the meridian, The 
entry of a known and expected nebula to which the telescope has been set into the field of view 
bisected by the horizontal wire is a thing of no uncommon occurrence. 


i] 
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Explanation of the figures referred to in the Catalogue of Southern Nebule and clusters, with 
more detailed descriptions and monographs of some of the most remarkable nebule of the 
Southern Hemisphere. 


(13) Fig. 1, Plate IL; M. 17=h, 2008; RA 18* lIm NPD. 106° 15’. This very 
remarkable object is figured in my Northern Catalogue (fig. 35), but owing to the deficiency 
of Micrometrical measures for laying down the stars, its form is far from accurately expressed 
in that representation. In particular the large horse-shoc-shaped are which forms so striking 
and conspicuous an appendage to the bright oblique streak observed by Messier at its preceding 
termination, is there represented too much elongated in a vertical direction and as bearing 
altogether too large a proportion to that streak, and to the total magnitude of the object. 
The nebulous diffusion too, at the preceding end of that are, forming the preceding angle and 
base line of the capital Greek omeya (2) to which the general figure of the nebula has been 
likened, is now so little conspicuous as to induce a suspicion that some real change may have 
taken place in the relative brightness of this portion compared with the rest of the nebula; 
seeing that a figure of it made on the 25th of June, 1837 (on which occasion other details 
presently to be noticed were well seen, and for the first time distinctly delineated), expresses no 
such diffusion, but represents the arc as breaking off before it even attains fully to the group 
of small stars at the preceding angle of the Omega. Neither is the smaller of the two nebulous 
knots at its following angle close adjoining to the small star there situated so conspicuous as to 
have attracted particular notice either on that occasion, or on the 13th August, 1835, when a 
pretty elaborate drawing was made of all the then known parts of the nebula, and a number of 
measures taken with the twenty-feet position micrometer with a view to the construction of a 
correct monograph of it. 

(14) Under these circumstances the argument for a real change in the nebula might seem 
to have considerable weight. Nevertheless they are weakened or destroyed by a contrary 
testimony entitled to much reliance. Mr. Mason, a young and ardent astronomer, a native 
of the United States of America, whose premature death is the more to be regretted, as he 
was (so far as I am aware) the only other recent observer who has given himself, with the 
assiduity which the subject requires, to the exact delineation of nebulw, and whose figures I 
find at all satisfactory, expressly states (Mem. American Phil. Soe. vol. vii. Art. xiii, p. 177) 
that both the nebulous knots were well seen by himself and his coadjutor Mr. Smith, on the 
Ist August, 1839, i ¢. two years subsequent to the date of my last drawing. Mr. Mason also 
declares the upper and larger knot to be irresolyable by his telescope (a reflector of 12 
inches aperture and 14 feet focal length constructed by himself), In this particular my 
observations of 1835 and 1837, so far agree that its resolvability is not mentioned in words 
or indicated in the diagrams made on those occasions, And, with respect to the diffusion of 
the nebula among the group of stars at the preceding angle and along the base-line of the 
Omega, it is represented as tolerably conspicuous in his figare—for which reason, and because 
it was decidedly noticed as a feature in my earlier observations, I have retained both it and 
the lesser knot in my present figure, considering the negative evidence of their having cscaped 
delineation on those two nights as outweighed by the positive testimony in favour of their 
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existence both at an earlier and a later epoch. Neither Mr. Mason however, nor any other 
observer,* appears to have had the least suspicion of the existence of the fainter horse-shoe 
arc attached to the following extremity of Messier's streak. It was seen on both the nights 
in question, but only delineated in its true form and magnitude on the latter, It merits, 
however, a more particular attention than I was then able to bestow on it, as it is possible that 
yet other convolutions may exist. I should observe that the three stars which mark its 
extremity are not micrometrically laid down. 

(15) The stars vistble in this nebula are for the most part too small to admit of their 
differences of RA and NPD being taken with the equatorial micrometer conveniently. 
Accordingly only three or four have been so laid down. The more conspicuous of the 
remaining ones down to the 12th, and one or two of smaller magnitudes have been determined 
by triangulation from these by angles of position taken with the 20 feet position micrometer. 
Several of these angles were measured in England, the rest at the Cape, on the 13th August, 
1835. No reason existing for preference, the means of all the observed positions belonging to 
the same pairs of stars were adopted, and the whole system of angles projected on a chart 





* Dr. Lamont, in his Academical Thesis on Nebulw, read before the Bavarian Academy, Aug. 25, 1837, has 
given @ figure of this tiebula, accompanied with a description. In this figure the nebulous effusion at the 
preceding angle, anid along the preceding base line of the Omega, is represented as very conspicuous; indeed 
much more so than T can persuade myself it was his intention it should appear—the engraver having probably 
overdone it, However, it justifies my retaining it. He has not given any indication of the additional loop at 
the following end of Messier’s branch. He also remarks, 2s Mr. Mason has done, on the irresolvability of the 
insulated knot; and, as observed in the text, 1 am not dixposed to insist on its being resolvable. He accounta, 
however, for my having considered it as such, by the existence of two very minuto stars in it. These have 
escaped my notice. I ought here to observe, that Dr. Lamont appears to have misconceived my meaning in 
that part of the deseription of this nebula, appended to my Northern Catalogue, where it is said that, “ With 
a view to a more exact representation of this curious nebula” (more exact, that ry to any, than the figure there 
given}, “T have at different times taken micrometrical measures of the relative places of the stars in and near 
it, by which, when (aid down as in a chart, its limits may be traced and identified, as / hope soon to have a better 
opportunity to do,” &c. Dr. L. interprets this passage to mean, that the figure in that catalogue was based 
upon 4 series of micrometrical measures, whereas he finds material discorlances between that figure and his 
awn (no doubt accurate) measurements. But this is neither the purport of the passage cited, nor ite plain 
gtammatical sense. A few, but very rode and imperfect micrometric measures, no doubt were used in con- 
structing that figure ; but for the most part itis a mere eye draft, and, as now appears, considerably distorted, 
Though not relevant to the immediate subject, 1 will take this opportunity (as another may not occur) to notice 
a point of some interest, which has aricen on 8 comparison of Dr, Lamont’s figure and description of the 
Planetary Nebula h. 2037, with my own observations. According to Dr. L., that nebula has two small stars 
nf, one upon the very edge, the other removed from it by J of the diameter of the nebula. The former t+ 
the star observeil and described by me in my catalogue, but it is there called 11 m, whereas, on referring 
to the original observation, I find the figures to be 15, the five being obscurely written over a | as a correction, 
No engraving was made of this nebula, but ia both the sweeps where it was observed diagrams were made, 
which agree in representing this star, not, as in Dr, Lamont’s figure, precively on the edge, but at a distance 
from it about J, or 2 at most, of the diameter. The other etar was not marked on either occasion. Being 
considerably more distant, it was pussed over among the “many other stars in the field." My reason for 
drawing attention to this point is that, from all the circumstances of the case, there can be very litle 
doubt of a relative motion of the objects miter se; and it will be therefore interesting to re-oleerve them, 
which [ trust De. L, will do. 
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by means of a protractor, Thus, from the equatorially determined stars adopted as a basis 
of projection others were derived by the intersection of their directions, and from these again 
others, and so on; using always the best trigonometrical combinations the respective cases 
would admit, and adjusting cases of discordant intersections as they arose, on an impartial 
consideration of their merits.* From the stars so laid down by triangulation, others depending 
only on eye-drafts were then inserted on the chart according to their configurations. Finally, 
the differences of R A and N P D of the stars of these two latter classes were read off from the 
chart by the aid of diagonal scales, and the whole entered in a catalogue; which done, the 
nebula was then worked in upon the chart as carefully as possible according to the united 
evidence of all the drawings and diagrams at any time procured of it or of any of its parts, 

(16) The following is the Catalogue in question, in which the first column contains the 
number for future reference—the second, letters for more convenient citation, the third the 
magnitude assigned to the star on a comparison of all the observations neglecting half 
magnitudes below the &th. The fourth column contains the difference of right ascension in 
seconds of time, and the fifth that of North Polar distance in parts of the equatorial wire 
micrometer, (1000 parts=4’ 0°.4.) from the chief or Zero atar, which in this case is the 
conspicuous star a little preceding the summit of the brighter horse-shoe. Lastly, the sixth 
column contains the classes to which the determinations of the stars belong in respect of 
probable precision; clase 1, containing stars determined by differences directly observed with 
the equatorial ; 2, stars projected by triangulation as above described, and 3, stars inserted from 
eye-drafts. Dots attached (:) denote want of precision. 


CATALOGUE OF THE STARS LAID DOWN IN THE DRAWINGS OF M 17 =h. 2008, 
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* When a star is determined, in this mode of proceeding, by three or more intersecting lines which do not 
meet in a single point, bad trigonometrical combinations must be disregarded, and the centre of gravity of the 
intersections afforded by the good ones only taken. 
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Fig. 2, Plate . H. IV. 4l=V. 10, 11, 12=h. 1991, RA,17" 52°; NPD113° 1", 

(17) TI have been rather unfortunate in my figures of this nebula, That given in my 
Northern Catalogue (fig. 80) is not to be taken as more than an attempt, and that a most rude 
and imperfect one to show the situation of the fine triple star in its centre with respect to the 
nearer portions of the three principal surrounding nebulous masses. It is stated in the 
observations recorded in that Catalogue, that a careful drawing made of the nebula was lost, 
and that the figure there given was constructed from much less elaborate sketches (in fact 
the rudest imaginable) aided by memory. The drawing from which my present figure is 
constructed, was the work of a single night only (about the beginning of August 1835, for it 
bears no date, though the time ean be ascertained nearly from other circumstances), No 
previous micrometrical measurements however haying been procured of the stars involved and 
adjacent, wherewith to prepare a “working skeleton” for laying down the nebula, both 
nebula and stars were worked in by the unassisted eye, and although a series of angles of 
position among the principal stars was taken after the completion of the drawing (all single 
measures), their results when subsequently projected, exhibited some material disagreements 
from the eye-draft in respect of the sitnations of several of them inter se, and in one instance 
(that of the star marked «in the Catalogue annexed) the situation so projected proved quite 
irreconcileable with the eye-draft, a discordance which however disappeared on supposing an 
error of 5° to have been committed in one of the angles of position (from 3) by whieh it had 
been determined, However as (allowing such an error to have been committed) the angles in 
question sufficed to fix the relative places of the six chief stars a 8 ¢€ » 0 x by direct 
intersections, and of ¢+A pv @ x, each by a measured position from § combined with 
undoubted allineations among the other stars, on the whole in a tolerably satisfactory manner, 
there was little difficulty in inserting the other stars of the eye-draft so as to preserve their 
configurations, and thenee to lay down the nebula upon them without doing violence either 
to its general aspect, or to any important feature. Had the discordance in question been 
detected before the final removal of the telescope it would have been easily reetified, but the 
original drawing having been considered at the time satisfactory, it was put aside and not 
subsequently re-examined and compared with the nebula itself, a circumstance the more to be 
regretted as this wonderful object, independent of its intrinsic interest, has also been made a 
subject of especial and claborate examination by Mason in his paper already cited, illustrated 
with a well-executed figure constructed from observations in the year 1839. 

(18) On comparing our figures, they will be found to agree in every essential particular 
allowing for the difference of light between reflectors of 12 and 18 inches aperture, with one 
rather remarkable exception, viz., in the form of the southern mass of the trifid nebula and the 
character of the curvature of the three paths or avenues which lead up to the triple star. 
Mason represents these avenues as free from any abrupt change of direction, the northern 
and the preceding of them branching out with an easy and graceful bifureation from the 
southern : whereas my figure whose correctness in this respect I cannot doubt, gives to the 
preceding avenue a remarkably sudden and uneouth flexure, like a gnarled branch of an oak, 
just at its divergence from the other two. The southern nebulous mass, in my figure, has a 
considerably wider extension towards the preceding side than in Mason's which represents it as 
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nearly round; but as this portion is very faint there was probably not light enough in his 
telescope to render the whole visible* On comparing his stars with mine as laid down from 
the following catalogue, some will be found to which I have none corresponding (and vice 
versa), and it is not unlikely that many more may have escaped my notice, not for want of 
power in the teleseope to show them, but for want of a sufficiently prolonged and methodical 
serutiny specially directed to this point, Sueh objects in fact cannot be adequately described 
and figured in a single night. They require repeated examination and breaking up into 
triangles to be explored in detail, and the near proximity of this in particular to another 
extensive and complex nebula (Messier’s 8th), from which it is distant hardly more than a 
degree, renders a fuller examination of it desirable, with a view to the possibility of tracing a 
nebulous connexion between them. 


CATALOGUE OF THE STARS LAID DOWN IN THE FIGURE OF H, IV. dl = hb. 1991, 
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Fig. 3, Pl. IL. V. 30; C Orionis; R A 5° 27"; N P D 94° 57’, 

(19) Although I have not sueceeded in tracing any nebulous connexion between this nebula 
and the great one about 8 Orionis, yet as their distance is not much more than half a degree, it 
not improbably forms part of one great nebulous system extending southwards through and 
beyond that nebola as far as ¢ Orionis up to which star a pretty conspicuous branch of the great 
nebula runs. More powerful telescopes than mine must decide this point. Meanwhile, as this 
nebula has never before been figured, and offers much that is remarkable in its form and relation 
to the involved stars, I have bestowed some care in getting at least a tolerably correct repre- 
sentation of it. My figure is constructed from two drawings made on the Sth of November, 
1834, and the 29th January, 1835, and from a series of equatorial differences of R A and 
N PD of the principal stars involved in it (those of Class 1, in the accompanying Catalogue) 


* A mistake of importance, as it enlarges the apparent scale of his figure in the direction of the meridian, has 
been committed by Mr. Mason's engraver. The parallels of declination in both the figures of this nebala which 
are marked 22° 45‘, ought to have been marked 22° KY, The places of his stars being determined by numerous 
and elnborate micrometrical measures, are no doubt more correct than mine. 
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obtained on the 7th and 9th January, 1835, which, though less numerous than might have 
been desired, have afforded a sufficient basis of reference for laying down the others from the 
means of readings taken on both the cye-lrafts which agree sufficiently well with each other 
to claim for the stars marked as of class 2, a degree of exactness not inferior to what would 
have been afforded by direct measures with the position micrometer. 


CATALOGUE OF THE STARS LAID DOWN IN THE DRAWING OF V. 30. 
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The stars» and ¢ form the double star ¥. 746; @ is identical with c' Orionis = ASC. 
680; and 8 with c* Orionis = V. 154. Piazzi. Just beyond the limit of the figure occurs 
the star V. 144 Pinzzi, whose differences in R A and N P D from a are — 5%, 5 and ~ 436 Pu. 


Fig. 4, Pl. II. 30 (Bode) Doradis,=Lac 449, Nebo B. 103854. 142=h. 2941, 
RA 5 40": NPD 159° 1’ 

(20) This is one of the most singular and extraordinary objects which the heavens present, 
and derives no small addition to its intrinsic interest from its situation, which is among the 
thickest of the nebulw and clustering groups of the greater Nubecula, of whose total area it 
oceupies about one five-hundredth part, For these reasons, as well as because its real nature has 
been completely misunderstood, and its magnified appearance 50 strangely misrepresented in the 
only figare which I am aware to have been made of it as to convey an entirely erroneous impression 
both of its form and structure; I have taken great pains to give as nearly as possible a perfect 
representation of it as it appeared in the twenty feet reflector on a great many occasions, but more 
especially on the 29th November, 1834, when a “ very careful drawing” was made of it by the 
eye alone, unaided by any micrometrical measures; and on the 21st and 22nd December, 1835, 
when the nebula was worked in from the telescope on a “skeleton” previously prepared by an 
approximate reduction of the micrometrical measures of its principal stars, forming a chart, with a 
system of triangles, for its reception and for that of minute stars not susceptible of micrometric 
measurement, or not considered as of sufficient importance to be so measured. This is the 
only mode in which correct monographs can be executed of nebulew of this kind which consist 
of complicated windings and ill-defined members obliterated by the smallest illumination of 
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the field of view ; and in which the small stars, when very numerous, can be mapped down 
with tolerable precision. 

(21) The following catalogue contains all the stars which I have been able distinctly 
to pereeive within the area occupied by the nebula and nearly adjacent to it. Owing to the 


CATALOGUE OF THE STARS LAID DOWN IN THE MONOGRAPH OF THE NEBULA 
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convergence of the meridians so near the pole, they are laid down in the figure, and entered 
in the catalogue, not according to differences of R A and polar distance expressed as usual in 
time and in parts of the equatorial micrometer —but according to the values x and y of 
rectangular co-ordinates measured on the parallel and meridian passing through the central 
star, and both expressed in seconds of absolute angular measure. 

(22) The first clasa of stars in this catalogue comprises those which have been 
determined by the combination of direct measures of differences of R A and N P D taken 
with the equatorial with angular measures of position taken with the 20 feet micrometer, or 
by such only of the latter description of measures as I consider on the whole, from their 
number and satisfactory coincidence of their results, equal in weight to such direct deter- 
minations. The second class contains stars determined by the projection of angles of position 
only but less numerous and accurate than those of class 1, or in which angles of position 
not alone sufficient for determining the co-ordinates have been combined either with observed 
differences of R A, or with distances obtained from configurations with stars of elass 1, 
capable of affording a considerable degree of exactness, Class 3, containa stars inserted on 
the “skeleton” by the eye, and whose co-ordinates therefore will be more or less exact 
according to their situation, whether fayourable or unfavourable for good configurations. 
Some of these which, owing either to the employment of a measured angle or to some other 
favourable circumstance, appear to claim a higher degree of confidence, are indicated by 2.3 
in the column of classes. 

(23) The stars thus scattered over the area occupied by this nebula may or may not be 
systematically connected with it, either as an individual object, or as part of the vast and 
complex system which constitutes the Nubecula. In respect of their arrangement there is 
nothing to distinguish them from those which occupy the rest of the area covered by the 
nubecula, in which every variety of condensation and mode of distribution is to be met with. 
The nebula itself (as seen in the 20 feet reflector) is of the milky or irresolvable kind—quite 
as free from any mottling or incipient stellar appearance as any other nebula whieh I ean 
remember to have examined with that instrament. Its situation in the Nubecula is 
immediately adjacent to two large and rich clusters (h. 2922. and h. 2931.). Mr. Dunlop 
remarks that “the 30 Dorad(is is syrrounded by a number of nebulw of considerable 
magnitudes, 9 or 10 in number, with the 30 Doradds im the centre,” of which nebule he gives 
a figured representation. For what objects these can be intended I am quite at @ loss to 
conjecture, unless they be the brighter portions of the nebulous convolutions seen without 
their connecting embranchments, But with this supposition their relative situations, inten- 
sities, and magnitudes in the figure alluded to, so far as I am able to judge, appear 
irreconcilable. 


Fig. 1, Plate I. Messier. 8 = h, 3722; RA. 17" 53" 27*; N P D, 114° 21’ 16". 


(24) This fine and complicated nebula is, as already remarked, a near neighbour of 
H. IV. 41, and is also closely adjacent to, and partly intermixed with, the cluster h, 3725, which 
follows the chief star in the nebula (9 Sagittarii) about 1™ in R A, nearly on the same parallel. 
It is also preceded about 4" of time by a large and loose, but very rich cluster (h. 3717) about 


NEBULSZ AND CLUSTERS OP STARS. 15 


a quarter of a degree to the south; so that its neighbourhood is in a high degree rich and 
interesting. Its brighter portion may be described as consisting of three pretty distinct streaks, 
or masses of nebula of a milky or irresolvable character, arched together at their northern 
extremities so as to form some resemblance to the arches of an italic letter m yery obliquely 
written, and this is the aspect under which it strikes the eye on a cursory view. On closer 
attention these streaks are seen to be connected and run into each other below (or to the south) 
by branches and projections of fainter light, and to form three distinct basins, insulating oval 
spaces, one entirely, the others comparatively dark, Northwards, a great effusion of faint 
nebula rans out, insulating a larger and more ill-defined basin of great extent and irregular 
form which in some measure communicates with the best-defined and darker of the three oval 
spaces already spoken of. The preceding and brighter of the three streaks is very remarkably 
distinguished by a vivid and abrupt concentration of its light to a kind of elongated nucleus 
just following a star (x, No. 36 of the accompanying catalogue) and so near it that on a careless 
view it might be regarded as having that star for its centre of condensation. But with 
moderate attention this is seen not to be the case. The proper nucleus is decidedly not 
stellar, and resembles much more that of the nebula in Andromeda than any other I can call to 
wind as aterm of comparison, The whole area oceupied by this nebula, taking in all the 
conyolutions I have been able to trace, is about one-fifth of a square degree. 

(25) In delineating this object every attention has been paid to exactness. As the stars 
in it are numerous and many of them conspicuous in the equatorial, the relative places of these 
were in the first instance ascertained by between 400 and 500 differential observations of R A. 
and N P D taken with that instrument on the 6th, 11th, 12th, and 15th of September 1836, 
and the 13th and 26th of July 1837. From these measures skeleton charts were then 
constructed, and being divided into convenient triangles, the nebula was worked in upon them 
and the smaller stars inserted within the triangles on the nights of September 4th and Sth, and 
October 3rd, 1837, and on one previous occasion, about the same time, but of which the date is 
not specially recorded, On the Gth September 1836, also, a series of angles of position among 
the principal stars were also taken with the 20 feet micrometer. From the whole evidence 
thus afforded, and by the collation of a diagram (not of much value) made in sweep 474, the 
figure of the nebula now presented to the public, and the subjoined catalogue of stars observed 
in it have been constructed. In all these figures of nebulew I have held it unadvisable to 
disfigure the engraving with letters or numbers pointing out the stars, It is easy for any one 
who may wish to go into any minute comparison of them with the actual objects to take up 
the places of the stars on tracing paper, and then by affixing to them their proper references 
by the catalogue to form a skeleton chart adapted for his purpose, I should observe that in 
this catalogue and figure only such portion of the cluster VI. 13, as is intermingled with 
the nebula is included: neither has attention been paid to the mapping down of stars out 
of the area oceupied by it or closely adjacent. 

The stars A, D, and X of the catalogue are identified respectively with A 8 C, 2074 
(9 Sagittarii), A S C, 2078, and A 8 C, 2067 (7 Sugittarii), 
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CATALOGUE OF THE STARS TO ACCOMPANY THE MONOGRAPH OF THE NEBULA M. 8 = h. 3722 
RA OF THE STAR A (=9% SAGITTARI) 17° 53° 27.2 NPD 114° 21’ 16°, 
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Fig. 2, PL I. h. 3435 — « Crucis. R A, 12" 43" 3, N P D 149° 26’ 31° = Lae. 1110 (Neb.) 
= 4 301 = B 4225. 


(26) Though set down by Lacaille as nebulous, and on that authority entered as a 
nebula in Bode’s Catalogue, no nebula is perceptible in any part of the extent of this cluster, 
which though neither a large nor a rich one, is yet an extremely brilliant and beautiful object 
when viewed through an instrament of sufficient aperture to show distinctly the very different 
colours of its constituent stars, which give it the effect of a superb piece of fancy jewellery. 
The area occupied by it is about one-forty-eighth part of a square degree, within which area I 
have laid down, partly from micrometric measurements (as regards the large stars) and partly 
from intertriangulation by the eye (as respects the small ones), the stars (110 in number) of the 
following catalogue. 


CATALOGUE OF THE STARS LAID DOWN IN THE CLUSTER b. 435 ABOUT « CRUCIS. 
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(27) Colour is conspicuous in the following stars of the above catalogue :— 


e Greenish-white, 6 Green. @ Blue-green. 
B Greenish-white. « Red. a Ruddy. 
y Greenish-white. ¢ Green. 


The stars of Class 1, have been determined by equatorial differences of R A and N P D. 
Those of Class 2, by angular measures or good allineations combined with an observed 
difference of R A and those of Class 3, on a simple reading off of the places as inserted by the 
eye within the triangle of a prepared skeleton, The A N PD of the star IL (No. 1) 
may be 8 or 10” in error, owing to a probable mistake in reading, in one of the equatorial 
measures of position. 


Plate ITT, figs. 1, 2, 3, 4, 4, 6. 

(28) The six figures on this plate are all delineated on a uniform scale, the area 
included in each being 9’ 30" in the vertical direction or that of the meridian, and 11’ in 
that of the parallel, or about one-fiftieth of a square degree. The first of them (fig. 1,) 
represents Lacaille’s nebula 47 Toucani of Bode's Catalogue, or No. 2322 in mine, resolved 
into stars as described in the observations above recorded, and as scen on @ great many 
other occasions. The contrast between the rose-coloured light of the interior and the white 
of the exterior portions cannot, of course, be represented in an engraving, but of the pheno- 
menon itself, I have no doubt, The double star on the south preceding edge of the more 
condensed portion has probably no connexion with the cluster. 

(29) The law of condensation of this cluster is 
remarkable. Three distinct stages or steps of degra- 
dation are noticeable; the density at any point of the 
diameter being proportional to the ordinate of a sie ge 
curve whose form is that of the annexed figure, in = = 
which the diameter of the central elevated portion 
corresponds to 13°.5 of right ascension, Its figure is 
round, and not elliptic,—{at least not so elliptic) as described and figured by Mr. Dunlop. 
I will not take upon myself to say that the extreme outlying stars which extend to 10’ or 
12’ on all sides from the centre may not show some tendency to elongation in one direction 
rather than another; but as regards all its interior portion, on the very frequent oceasions 
on which I have viewed it myself and shown it to others, I have always considered its 
appropriate designation to be a globular cluster, nor has any remark to the contrary made 
by those who have examined it in my presence led me to regard this character as doubtful. 
Lam more partienlar than I otherwise should be in noticing this discrepancy, because all 
my experience has led me to conelude that the globular form is much more generally 
accompanied with perfect resolution into stars than the elliptical. Indeed I can hardly 
eall to mind an instance of an elliptical nebula of any considerable size and brightness* 











* The oval nebula M. 1 = h. 357, near { Tauri, is barely resolvable in the twenty feet reflector; and 
if I am correctly informed, the three feet speculum of Lord Rosse suffices for its complete resolution. The 
great nebula of Andromeda, however, os also the first of my Father's 5th class (h. 61), discovered by Miss 
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which the power of the 20 feet reflector suffices so to resolye; while examples on the other 
side, of globular clusters perfectly resolved, without any remaining suspicion of unresolved 
nebulosity are innumerable. Between these two characters then, (ellipticity of form and diffi- 
culty of resolution) there undoubtedly exists some physical connexion. Possibly the conditions 
of dynamical equilibrium in a sphere may be compatible with larger intervals and greater 
separate magnitudes than in an ellipsoid—a subject on which more hereafter. It deserves 
also to be noticed that in very elliptic nebule which have a spherical centre, (as in M. 65 = 
h. 854) a “resolvable” or mottled character often distinguishes the central portion, while the 
branches exhibit nothing of the kind. 

(30) The remaining five figures of this plate represent fields of view (or at least so 
much of the circular field of 15 in diameter as can be included in the rectangular area 
of each figure) in the Nubecula Major, They are for the most part eye-drafts assisted as 
to the proportions of the parts in copying for the engraver by a few measured angles. The 
original drafts were made with much care, not in the course of sweeping, but in observations 
devoted especially to that purpose, on the full seale, or very nearly so, on which they are 
engraved, in order to illustrate the strange and anomulous variety of structure which subsists 
in that system. In addition to the descriptions appended in the catalogue to the observed 
places of the several nebulmw of which these respective groups consist, there are some other 
particulars which require notice, as follow. 

(31) Fig. 4, Plate 1i1L—The single observation of f° 523, No. 50, would appear to have 
been somewhat hurried owing to the quick saccession of objects, and the stars referred to 
as mixed with the group may be either the two stellar nuclei of the brighter nebule in the 
upper group taken for stars, or may refer to the stars intermingled with those in the lower 
and the intermediate ones. The nebulous mass which this figure is principally intended to 
represent, consists of at least 8 nebular nuclei, four of which are much more eonspicuous 
than the others, and in hazy weather, or with an inferior telescopic power, appear as four 
distinet nebulew forming a trapezium, for which reason their places as derived from the 
drawing by measurement on a scale have been inserted in this catalogue. 

(32) Fig. 5, Plate I1].—The two brighter portions of the principal nebula (the “triple 
nebula” of the descriptions) have somewhat of a mottled or resolvable character which is 
not alluded to in the sweeps—probably for want of time for the eye to grow accustomed to 
the object. 

(33) Fig. 6, Plate ILI.—The “ Binuclear nebula,” as it is called in the deseriptions, 
“at the southern end of an are-formed cluster,” consists in reality of four nuclei, (one of 
them yery faint) feebly united by very faint nebula. The fourth is, however, almost 
detached. The long attention bestowed on this nebula has also led to the detection of 
another very faint nebula, (that which follows the double star in the lower part of the 
figure) h. 2810 which had been overlooked in all the sweeps, and is entered in the 
eatalogne on the evidence of this figure. 

(34) Besides these more elaborately delineated groups, three other groups in the 


C. Hersehel, by far the most conspicuous among elliptic nebule, have hitherto, so far as T am aware, resisted 
every power which has been applicd to them. 
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Nubecula Major, are also represented in Plate IV. Figs. 7, 9, and Plate VI. Fig. 20, 
from diagrams made in the course of sweeping and without the same pretensions to 
exactness which the foregoing possess, though tending to give a very good idea of the 
objects they represent, as well as further to elucidate the peculiar character of the 
Nabecula, 

(35) Plate IV. Fig. 1, h. 2552.—This curious object belongs to the class of Annular 
nelude with centres, & class consisting so far as we at present know of only three individuals, 
viz. this and the two extraordinary objects M. 51, and M. 64, represented in figures 25 and 
27, of my Northern Catalogue, between which the nebula now under consideration holds a 
kind of middle place. Although the nebulous ellipse into which the annulus is obliquely 
projected is incomplete at the extremities of its longer axis, yet its general form cannot be 
mistaken. The central mass is much more concentrated than that of M. 51, and 
resembles more nearly that of M. 64, which latter, it is further to be remarked, has for 
its nucleus either a double star or some resolvable group putting on that appearance, 
while our present object is expressly stated to have a resolvable nucleus. 

(36) Plate IV. Fig. 2, h. 3501 is a very problematic object, and must be regarded at 
present as forming a genus apart, since it evidently differs from mere “double nebule,” 
not only in the singular relation of its two halves to each other, (having each a well and 
an ill-defined side, their sharply terminated edges being turned towards each other and 
exactly parallel) but also by the intervention of the delicate nebulous streak intermediate 
between them and lying in exactly the same general direction. It may perhaps be considered 
that the nebulew V. 24 and I. 43, (figs.37 and 50, of my Northern Catalogue) offer some analogy 
of structure to this; but if so it is a very remote one, the nebulw constituting these objects 
being in both instances very unequal in size and brightness, and being individually merely 
elongated nebule of the ordinary type, which these are not. On the other hand we have, in 
the completely resolved cluster, Plate V. Fig. 5, an object which, removed to such a distance 
as to appear nebulous, would present a considerable approach to it im point of general 
aspect. 

(37) Plate IV. Figs. 3 and 6, bh, 3239 and 2370, are objects evidently analogous, and 
may be termed “‘falcated nebulw,” the faleated form, however, being much less marked 
in the latter than the former, the train forming a less conspicuous appendage. Each has 
a double star (or a resolvable nucleus putting on that appearance) in its head or more 
condensed part, It should be observed that the stars in fig. 3, are put in withont any 
attempt at individual delineation. This fine nebula oecurs in a very rich part of the 
milky way, in that wonderfully superb region which ushers in the great nebula about 7 
Argus. 

(38) Plate IV. Fig. 4; h. 3075 is an object altogether unique. The resemblance to a 
* bust or silhouette profile,” though really obvious, is perhaps somewhat exaggerated (as all 
such fancied resemblances are sure to be) though involuntarily, in the drawing. It is 
described by my Father, as “a broad extended nebulosity forming a parallelogram with a 
ray southwards.” He does uot make any mention of the stars in it (see his Catalogue, V. 21.). 

(39) Plate IV. Fig. 5, h. 3623.—This is Bode's 185 Centauri, observed by Lacaille, 
and remarked by him as nebulous. ‘The reader will not fail to compare it with V, 43, 
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figured in my Northern Catalogue (fig. 55), to which it bears a perfect analogy. They are 
the two finest specimens of their class—that of large, faint, oval nebule with small, bright, 
excerdingly condensed, oval nuclei. And it will not escape notice, on comparison of the figures, 
that in both eases the nucleus appears to contain within it a still smaller round kernel. 
The minute scrutiny of these objects with instruments of larger aperture and high magnifying 
powers, would be in the highest degree interesting and instructive. The situation of 185 
Centauri, is however too low for very satisfactory observation in these latitudes. 

(40) Plate IV. fig. 7 = h. 2859, &e., fig. 8 = h. 2315, and Plate V. fig. 10 = h. 2359,— 
represent nebule of irregular forms having a tendency to several centres of condensation ; 
in the case of fig. 7 but little conspicuous—in that of fig. 8 (otherwise remarkable for its 
extravagant length and crooked shape) much more so, while in Pl. V. fig. 10, the formation 
of separate nuclei is decided, the intermediate faint nebula barely sufficing to mark them as 
forming a connected system, We may conjecture, though to us and probably to a remote 
posterity, it ean be no more than conjecture, that such groups as Pl. IV. fig. 9 = h, 2923, ke. 
fig. 10 = h. 3324, &e. and fig. 11 = h, 3908, &e., may, in the progress of indefinite ages, have 
resulted from a process of internal segregation from nebula which once occupied the whole 
of their intermediate spaee, but whieh has at length been completely absorbed from among 
them, and it is only by placing on record, as early and as precisely as possible, such instances 
as the above, that any chance, however slender, of exchanging conjecture for knowledge 
can be looked for. The group IV. fig. 10, is certainly a very remarkable and interesting 
one by reason of the variety of nebulous forms it exhibits in so small a compass; and as 
it oceurs in a region which, though rich in clusters of distinct stars, is nearly devoid of 
nebule of any of these particular forms, the probability of their systematic connexion 
amounts almost to certainty. 

(41) Where the milky way crosses the 18th hour of right ascension, and over a great 
many degrees of its extent in polar distance in the region occupied by the tail of Scorpio 
the continuity of it is singularly broken, and many parts of its borders are so sharply defined 
as to present a pretty distinct outline so as to divide the field of view into a part with and 
another without milky way. In these spots the component stars are usually very small, 
so as in some cases to put on the appearance of a barely resolvable nebula. In figures 
1, 2,3, Plate V. characteristic specimens of these appearances are represented from rough 
diagrains made at the time of their occurrence. 

(42) Plate V, fig. 4, 5, 6 = h. 3641, 3707, 3644, are clusters of stars in which only general 
character is attempted to be expressed from the sweeping diagrams. They are of no peculiar 
interest otherwise than as they may elucidate (as in the case of fig. 5) certain aspects of nebule 
which may by possibility be supposed to originate in such clusters more abundant in stars 
and removed to sueh a distance as to appear nebulous. 

(43) Plate V. fig, 7 =h. 3504 is the noble globular cluster w Centauri, beyond all 
comparison the richest and largest object of the kind in the heavens. The stars are literally 
innumerable, and as their total light when received by the naked eye affects it hardly more 
than a star of the Sth or 5-4th magnitude, the minuteness of each may be imagined: it 
must however be recollected that as the total area over which the stars are diffused is very 
considerable (not less than 2 quarter of a square degree), the resultant impression on the 
sensorium is doubtless thereby much enfeebled, and that the same quantity of light concentred 
on a single point of the retina would very probably exceed in effect a star of the 3rd magnitude. 
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On a consideration of all the sweeping descriptions, as well as froma great many occasional 
inspections of this superb object, I incline to attribute the appearance of two sizes of stars 
of which mention is made to little groups and knots of stars of the smaller size lying so 
nearly in the same visual line as to run together by the aberrations of the eye and telescope; 
and not to a real inequality.* This explanation of an appearance often noticed in the 
descriptions of such clusters, is corroborated in this instance by the distribation of these 
apparently larger stars in rings or mesh-like patterns, chiefly about the centre where the 
stars are most crowded. An attempt has been made to imitate this appearance in the drawing, 
but partly from the difficulty of its execution, partly from defect of engraving, the plate 
fails to convey a just idea of it. Two such rings on an oval crossed by a kind of bridge is 
especially conspicuous in the central part. 

(44) Plate V. fig. 9 =h. 3221, fig, Ll =h, 2621. Pl. VI. fig. 19=h. 2327—These 
figures exhibit elliptic nebule normal in their character—that is to say, in which, as the 
condensation increases towards the middle, the ellipticity of the strata diminishes, or in 
which the interior and denser portions are obviously more nearly spherical than the 
exterior and rarer. A great number of such nebulw, of every variety of ellipticity and 
central condensation are figured in my Northern Catalogue. Regarding the spherical as 
only a particular case of the elliptic form, and a stellar nucleus as only the extreme stage 
of condensation, at least nine-tenths of the whole nebulous contents of the heavens will be 
found to belong to this class—so that, as regards a law and a structure, the induction which 
refers them as a class to the operation of similar causes, and assumes the prevalence within 
them of similar dynamical conditions, is most full and satisfactory, To abstain altogether 
from speculation as to what may be the nature of those causes and conditions, and to refuse 
all attempts to reconcile the phenomena of so large and so definite a class of cosmical 
existences with mechanical laws taken in their most general acceptation, would be to err on 
the side of excessive caution, and unphilosophical timidity. The time is clearly arrived for 
attempting to form some conception at least of the possibility of such a system being either 
held in a state of permanent equilibrium, or of progressing through a series of regular and 
normal changes, resulting either in periodical restorations of a former state, or in some 
final consummation. 

(45) The remarkable object h, 3145, represented in Plate V. fig. 12, is by no means 
referable to this normal class, It is expressly described as brightest, not in the middle of 
its length, but at one end. Neither is its figure elliptical, but broader at the faint than at 
the bright extremity, the bounding lines being nearly rectilinear. It is a very faint and 
delicate object, and I regret not having obtained more than one observation of it. 

(46) Plate V. fig. 8 = h. 3154, and VI. 5, 6, 7, 8,9 =h, 3248, 3675, 3610, 3594, 3228, 
represent planetary nebule, a class of especial interest, and of which, considering their general 
rarity, the southern heavens have afforded a rather unexpectedly large harvest. Those only 
are here delineated which have either accompanying stars, or which are distinguished by 
some peculiarity, as Pl. VI. fig. 5=h. 3248, which has a slight chevelure or nebulous haze 
exterior to its large oval disc; VI. fig. 9 = h, 3228, which has a star or a small dise near its 











* The perfect roundness of the disc of y Mirginis under a magnifying power too low for its resolution, noticed 


both by Caprain Smvra and myself (see the details further on), affords an excellent illustration of this expla- 
nation. 
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centre; or V. fig. 8 =h. 3164, situated in the midst of a cluster of stars, with which it 
contrasts singularly, and with which, if it have no connexion, it is strange that the very 
same combination should be fortuitously repeated in the case of M. 46+H.1V, 39 (not here 
figured), and a near approach to it in h. 3100, h, 3101, observed in sweep 771, as in the field 
with a cluster of the 7th class. 

(47) A most remarkable peculiarity of the planetary nebula, Pl. VI. fig. 6 =h. 3248, 
but which cannot be represented in an engraving, is its very decided though pale blue 
colour, which is noticed in three out of the four observations recorded in the sweeps, This 
and the beautiful planetary nebula h. 3365, in which the blue coloar is mach more striking 
and intense, are the only objects of that colour in the heavens so situated as to admit of 
no suspicion of contrast with a red star influencing the eye. It is true that in the latter 
instance a considerably bright red star is near, and may be brought into the same field of 
view,-—and that its presence greatly enhances the tint of the nebula. But the star is 
remote enough to be easily excluded, and the nebula does not cease thereby to appear of a 
fine blue colour. 

(48) Plate VI. fig. 10 =h. 3548, and fig. 11 = h. 2775, are nebule, centrally involving 
double stare. Central superposition must undoubtedly be held strong presumptive 
evidence of physical connexion, The nucleus of M. 64 is strongly suspected to be a close 
double star. In fig. 30 of my Northern Catalogue is represented a very remarkable 
example, h, 2002, of this combination of a double star with an oval nebula—the direction 
of the two stars of the double star being also that of elongation of the nebula. Struve in 
his Dorpat Catalogue, No. 2332, has adduced a similar example. The nebula h. 2858, R A, 
5" 26", N P D 156° 44’ is again another case in point, as would also h, 3122, R A, 8 14" 
N P D 125° 41’, were it quite certain that one of the stars is anything more than the nucleus 
of an ordinary nebula which bas upon it an accidental star. No such supposition applies to 
h. 3548, in which both the stars are sharply defined, and of the 10th magnitude, aud 
have been repeatedly made the subjects of micrometrical measurement. 

(49) Plate VI. fig. 12 =b. 3131, must be considered as adding another to the list (a 
very sparing one) of “nebulous stars,” as, although the coma is not perfectly round, the 
situation of the star is precisely at the general centre or point of greatest concentration. 
There can hardly be a doubt, we may presume, that objects of this class are in no way to 
be regarded as of an exceptional or abnormal character—but simply as cases where the 
general law of central condensation is pushed to ita extreme, i. ¢. up to a nuclear dise of 
imperceptible dimensions—in other words, a star. 

(50) Plate VI. fig. 13 = h. 3661, fig. 14 = h, 2487, fig, 16 = h. 3541, and V. 11 = h, 2621, 
—The frequent association of nebulm in pairs forming “double nebule,” has been 
dwelt on in the remarks on figures 68....79, appended to my Northern Catalogue, and 
need not here be again insisted on. Among the specimens here figured, M, 62 (h. 3661) 
is interesting both from its being evidently @ double globular cluster, and by reason of the 
comparative feebleness of the condensation about the southern centre and the small interval 
{compared with the total diameter of the object) which separates them.—h, Jd41 is only 
remarkable as being the smallest object of this kind which has yet been observed, and 
this figure as well as the next (fig. 16) are rather intended as guides to the eye of any fature 
observer who may direct a telescope on this and the very minute single nebula h. 3727, 
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than to express any peculiarities in the objeets.—h. 2621 may be compared with h. 1397 
which is represented in fig, 76, of my Northern Catalogue, and which it very strongly 
resembles. These combinations will not fail to suggest the conception of a globular cluster 
revolying round a very oblate spheroidal one in the plane of its equator, and in an orbit 
which, if circular, and seen obliquely, like the central nebula itself, would have a diameter 
somewhat more than four times that of the latter—a stupendous system doubtless, but of 
which the reality can hardly be considered improbable, 

(51) Plate VI. figs. 17, 18 = h, 2636, R A 3° 16" 58° and h. 3688, R A 17" 22" 43° repre- 
sent “cometic nebula” attached to stars. Four such objects are represented in figs, 64, 65, 
66, 67 of my Northern Catalogue. 

(52) Plate VI. fig. 1=h. 3414, and fig. 2=h, 3241.—The first figure in this plate 
represents an objeet of a very singular nature—it is an oval nebula pretty well defined, 
though faint, and deviating widely from the normal characters of such nebule, so as to 
approach in some degree to the structure of M. 27, as figured in fig. 26 of my Northern 
Catalogue. It is true that the disposition of the bright axis is not nearly so symmetrical, 
nor are its two terminal masses so conspicuous in proportion to the whole size of the object 
—nor indeed is the axis straight. A general similitude however exists sufficient to warrant 
their being provisionally classed together, and our class so extended may also take in the 
smal] but interesting nebula fig. 2 = h, 3241, where however the axis is wanting to connect 
the terminal masses, so that possibly this object may be nothing else than a very close double 
nebula, whose individuals are small and much compressed. For another analogous stracture 
confer Dr, Lamont's thesis of August 25, 1837. Fig. IV. 

(53) Plate VI, figs. 3, 4 =h. 3680 and 3686.—These are Axnutak Nenu.a, of which 
(not to speak at present of the very large faint object V. 19) we have already two examples 
in the northern hemisphere, M. 57 (the annular nebula between § and y Lyre) and IV. 13— 
represented in figures 29 and 48 of my Northern Catalogue. It is not impossible that the 
real constitution of these bodies may be that of hollow spherical or elliptical shells, of which 
the borders appear brighter than the interior, by reason of the greater thickness of the 
luminous matter, or starry stratum, traversed by the visual ray. Certain it is that the interior 
of M. 57 is very far from totally dark, and that so much light exists within the anuuli of 
IV. i! and IV. 13, that they are set down by my Father as planetary nebulw, and the 
latter is even described by him as “of equal light.” The delicate and beautiful annulus 
h. 3680, appears indeed to be devoid of any interior illumination—but the object is so faint 
that a nebulosity filling in the centre, and bearing no greater proportion in respect of density 
to the ring than in the ease of M. 57, could not have been perceived. The tenuity of the 
ring, as well as the feebleness of central illumination, will of course in our hypothesis be 
proportioned to the thinness of the shell, and the law of degradation of its light will be 
determined by the ratio of the radii of its inner and outer surfaces, as well as by the law of 
density of the strata of which it consists. IV. 11 and IV, 13, would therefore seem to have 
the central hollow smaller in proportion than either of the other two.—V, 19 is probably 
not a hollow shell, but a real annulus, whose actual dimensions must be indeed enormous, 
being described by my Father as more than a quarter of a degree in length, which, supposing 
it only as remote as Gl Cygni, would correspond to a real diameter 1300 times exceeding 
that of the earth's orbit. 
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Of the Great Nebula in the Sword-handle of Orion. 


(54) It may easily be supposed that in a situation so favourable for viewing this 
magnificent object as the Cape, where it passes the meridian at an altitude of 60°, with the 
additional advantages of a sky of perfect purity, and of mirrors in a constant course of 
repolishing, I should eagerly seize the opportunity to re-examine my earlier delineation of it, 
with a view to the detection of change, the correction of error, and the observation of further 
particulars as to its form, extent, and structure which had escaped previous observation. 
Although considerable pains had been taken with my figure of 1825 (engraved in the 2nd vol. 
of the Memoirs of the Astronomical Society) to express the gradations of light and the general 
form of the nebula and its principal branches, and although in both these respects that figure, 
taken altogether, may, I believe, fairly claim to be considered more correct than any other of 
the same object which has yet appeared,* as well as more exact in many of its details; yet 
the first glance obtained of it under these more favourable circumstances sufficed to convince 
me of the necessity of executing a redelineation of it, based upon a micrometric survey and 
projection of the stars contained within its area, and comprehending a multitude of nebulous 
branches, convolutions and other details, of whose existence I had never before had the least 
suspicion. The figure of 1825 was executed without the aid of micrometric measurements, or 


* Lam aware but of four representations of this nebula which have appeared since 1824,—one by Dr. 
Lamont, published with his thesis “ Ueber die Nebelilecken," read at the anniversary sitting of the Bavarian 
Academy of Sciences, August 25, 1837; and two by Sig. Rondoni, a Roman artist. The former, though 
rather a coarsely executed figure, and confined solely to the denser part of the nebula, or those regions which 
T have termed the Front, Oomput, and Fauces, yet contains some valuable particulars respecting the apparent 
breaking-up of the nebula (especially about the front and occiput) into patches and knots; particulars very 
unsatisfactorily expressed in my figure of 1824, but in which my observations of 1834 and 1837 fully confirm 
Dr. Lamont’s remarks. In his figure he has (perhaps intentionally) omitted to express the remarkable 
effusion of the nebala from the “ Front” and “ Proboscis" into what I have termed the “Subnebulous 
Region," and he has filled the interior of the trapezium with nebula, a particular in which we disagree 
decidedly. The two figures of Sig. Rondoni, which are given in the Report of Observations made at the 
Collegio Romano, by the associated astronomers of the Gregorian University, for the years 1840 and 1841, 
are perhaps rother to be regarded as curious specimens of lithography than as accurate representations of 
the nebala (such, at least, as I have ever seen it), which they resemble in fact hardly more than they do 
one another. Nor should F have thought it necessary to do more than simply mention them, were it not 
that one of them has been referred to by Mr. Hunt, in his recent work entitled “ Researches on Light," as 
an instance of direct photographie representation impressed on a lithographic stone by the light of the nebula 
ttself. Were this the ease, the high authority which a self-impressed picture would claim must necessarily 
lead to the absolute rejection both of Dr. Lamont’s and my own figures, or else to the conclusion of changes 
both in the nebula itself, and in the situations, relative brightnesses, and nebulous appendages of the stars 
adjacent to it, of a very extraordinary and capricious kind. In fact, however, the inscription on the margin 
of Sig. Rondoni’s figure simply expresses (as [ understand it) that his original drawing (probably an eye-draft) 
was subsequently transferred to a surface of stone by a photographic process. 1 purposely avoid all com- 
ment on the remarks which accompany these two representations, leaving astronomers to form their own 
judgment on them. The other representation above alluded to is that of Sig. Devico himself, in the year 
1839, printed in the Annals of the Collegio Romano for 1838, which, though much less inacearate in many 
respects than Sig. Rondoni's, is by no means free from objection on that score. 
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at best of very rude and imperfect ones, which, in an object of such extent, must of course 
afford much room for distortion and want of due proportion in the magnitudes of particular 
parts, Nor had I at that time the same command of polish and figure in the speeula which 
subsequent practice has conferred, so that imperfections in both were tolerated, from a degree of 
timidity in applying the remedy, which were not considered endurable at a more advanced period. 

(55) Accordingly a series of equatorial observations of differences of R A and N PD 
was set on foot with a view to furnishing the requisite data for the construction of working 
skeletons to be divided into triangles and so filled in with the nebulous details, and telescopic 
stars, to be ultimately transferred to a general drawing, and catalogued in order of right 
ascension, according to a regular and systematic mode of proceeding. These differences were 
obtained chiefly on the nights of December 18, 19, 1834; December 17, 19, 22, 1836; and 
February 18, October 21, 23, November 6, 14, 15, 16, 24, 1837. One set of observations of 
this nature had previousiy been procured in England in 183], and 1832, and a few differences 
of right ascension as early ag 1825, with the 20 feet reflector, From the assemblage of these 
differential measures consisting altogether of upwards of 300 differences of R A, and nearly 
as many (270) of Polar distance, the.details of which it is unnecessary to give, the relative 
situations of those stars which are marked in the annexed Catalogue as of the first class 
were concluded, with as much precision as can be considered requisite for such x purpose. 

(56) By the aid of the measures of December, 1834, and the English series alluded to, 
the first skeleton was laid down and filled in on the 4th and 29th January, 1835, and on the 
27th December, 1836, and a number of curious and interesting particulars noticed and 
delineated, of which more in their proper place, but it was not till the end of 1837 that the 
accumulation of the micrometric measures had enabled me to lay down with some precision 
a set of skeletons, four in number, extending over the whole nebulous area intended to be 
included in the drawing. These were completed and filled in on the 19th, 23rd, 24th, and 
30th November, and on the Ist and 2nd of December, 1837, on the former of which nights 
also a set of micrometrical position-angles were procured for the purpose of ascertaining the 
situation of two small but important stars (marked L and 1 in the annexed Catalogue), 
critically situated on the Messierian Branch (as 1 have taken the liberty to. call it) of the 
nebula, and which had escaped observation in the equatorial, owing to their minuteness. 

(57) The triangles of all the skeletons were examined seriatim, and all the stars visible 
in them even to the smallest magnitudes scrupulously laid down, at least in those regions 
on which the principal interest excited by the object is naturally concentrated. It mast 
however be observed that in the denser portions of the nebula, so bright is the diffused 
light, that it is extremely difficult to fix attention on such minute points, and that glimpses 
are often caught and lost again in a manner which renders it impossible to say positively 
that a sfar has or has not been seen. No star however has been laid down in my triangles 
and entered in the Catalogue, but such of whose existence I am certain, from repeated and 
distinet views; though I can hardly doubt that some of the glimpses above referred to have 
been caused by stars really existing. The suspected star marked x in my old figure, in 
the middle of the “nebula oblongata” as there laid down, certainly does xot exist. The 
nebula was lastly carefully worked in on each triangle, bestowing especial regard on its 
configuration with respect to every star in its area. 
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(58) The mode of “reading off the skeletons” so as to obtain from them the most 
probable right ascensions and polar distances of the unknown stars laid down in them, 
requires some explanation. The places of the “skeleton stars” (those of the first class in 
the Catalogue) nally adopted not being precisely those used for laying down the skeletons, 
but having been subsequently dedueed from the observations on a general and careful revision 
of their whole assemblage—there will necessarily be a discordance to the extent of a few 
micrometer parts in polar distance, and a few tenths of a second in right ascension between 
each skeleton and the adopted catalogue, even for those stars which form the angles of the 
triangles into whieh it is divided: neither will the amount of this discordance be the same in 
every part of the same skeleton, Any star then laid down within a triangle whose angles we 
shall denote by A, B,C, will have its place as referred to a system of frue meridians and 
parallels supposed to be drawn across the skeleton, affected by an error (and requiring a 
contrary correction) determined by and caleulable from the errors in R A and P D of 
A, B, and C, similarly referred to the same system of co-ordinates. Now the stars being 
laid down within each triangle by the sole judgment of the eye, it is not possible to eliminate 
the errors of such judgment by any system of calculation—but the errors produced by small 
displacements of the angles may be reasonably enough supposed to depend on the proximities* 
of those angles to the point laid down, so that calling the proximity of that point to A, B, 
and C, respecting a, b, and ¢ the formula 

An+Bb4 Ce 
atb#e 
will express the error of its place either in RA or P D, if A, B, C, represent the errors 
in those of A, B, C, respectively in the same directions, The proximities in question are 
sufficiently well determined for the purpose without measurement (which would be intolerably 
laborious) by the mere judgment of the eye—and when the unknown star lies in or very near 
one side (as A B) of the triangle, the influence of the opposite angle (C) on the result 
must be proportionally diminished by assigning to it a less proximity. 

(59) On this principle then each skeleton is separately read off. A system of meridians 
at 10° of time apart in RA, and of parallels distant from each other by 1000 micrometer 
parts (= 240-44=4’ 0-44) is carefully drawn, the zero line of each passing through the 
ehief or fidueial star (@' Orionis) and upon this system, by a diagonal scale, the right 
ascension and polar distances of every star, known and unknown, of the skeleton is read off. 
The places of the known stars thus read off compared with their catalogued places furnish 
the eorrections required for each of them, and from these by the above formula those to be 
applied to the readings of the unknown stars are derived. The same process being repeated 
for all the skeletons, the readings are arranged in order of right ascension, and stars which 
occur in different skeletons being identified, and the means of their places taken, a catalogue 
results, as free from error as the nature of the observations will permit. The magnitudes 
assigned to each star at each observation are in like manner collected and a mean taken 
which is the magnitude finally adopted. The following is the result of this process for the 
nebule now under consideration. 








* Tuse the term proximity in a strict sense, to expreas the reciprocal of the distance (4)-a form of 
expression of much convenience in many applications of algebra to geometry and physics. 
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‘ATALOGUE OF STARS OBSERVED IN THE NEBULA ABOUT @ ORIONIS, 
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Nore.—The following stars in this Catalogue are identified with stars observed by others :— 


34 = M is Bode’s 131 Orionis, and is identical with 93 = « is @ Orionis = ASC. 681. 
Messier's star No. 1 in his figure in Mem. 101 = £ is Bode’s 141 = Mess. No. 6. 
Awad. Sei. 1771. i 108 =» is Bode’s 143 = Mess, No.7. 

40 = N is Bode’s 132 Ori. = Meas. No. 2. 110 = # is Bode's 146 = Mess. No. & 

49 = is Bode’s 134 Ori, = Mess. No. 3. 135 = A is Bode’s 153 = Mess. No, 10. 

53 = o is Bode’s 135 Ori. = Meas. No. 4, 143 = X is Bode’s 155 = Mess. No, 11. 


69 = a is 6" Orionis = ASC. 679. | 
Note also, the star No. 63 in the above catalogue is perhaps two stars; at least in one diagram, without 
a date, [ find another star 14m laid down beside it on the same parallel, 
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(60) In constructing the figure of the Nebula, Plate VIEI.—The stars have been in the 
first place carefully laid down in their proper places, and with as much regard to their relative 
magnitudes as might consist with their representation by mere round black dots—every other 
mode of expressing them, either by annexed numbers or by rays, &e., being objectionable, as 
tending to confuse the details of the nebula and draw away attention from them. Among 
the stars so laid down the nebula has been afterwards worked in, from all the evidence of 
the several skeleton projections, and of other drawings from time to time obtained, compared 
inter se, puying very particular attention to the due expression of all those cases where some 
well defined portion of its contour, or other remarkable point of it were found to coincide 
nearly or exactly with one of the stars, so as to establish authentic landmarks, or fiducial 
points by whieh at any future time a perceptible shifting of position or change of form in 
the nebula may be certainly detected, The area of the figure (half a square degree in extent) 
comprises all the nebulous convolutions and appendages which I have been able to trace, 
with exception of a faint extension of the terminal effusion of the greater proboscis beyond the 
star A southwards, which may be traced as far as the double star « Orionie which it involves, 
and renders nebulous. It is however of little intensity, and offers nothing remarkable enough 
in respect of form to have made it worth while to enlarge the dimensions of the engraving 
sufficiently to take in the whole. Northwards, between this nebula and that about C Orivnis, 
as already above remarked in my account of that nebula, no nebulous connexion has been 
traced. An attentive consideration of our figure and Catalogue will give rise to some 
remarks which for distinctness we shall arrange under specific heads. 

(61) Of the Trapezium.--In the Catalogue, the four large stars a, 8, y, 4 as well as the 
fifth star 7 discovered by Struve in 1826, are laid down from the “ micrometric measures” 
of that excellent observer, which, no doubt, exeeed in aceuracy any that I could have expected 
to procure. It is somewhat remarkable that in his elaborate discussion of the measured dimen- 
sions and position of the trapezium and this star in the “ mensure: micrometrice stellarum composi- 
tarum,” p. 242, no mention is made of the sixth star, (a’ Trapezii) though at the date of some- 
of the observations there recorded which come down as low as 1836, its existence could hardly 
have been unknown to him. This star has been seen by me on several occasions in the 20 feet 
reflector—viz. on December 25, 1832; November 25, and 29, 1894; January 29, 1835, and 
December 2, 1837, besides others of which the dates are not specially recorded. On the two 
last specified occasions micrometric measures were procured of its angular position from a, as 
compared with that of a ¢ taken as a fiducial direction. These measures gave for the angle 
¢ a a’ respectively 20°.2 and 11°.5, the mean being 15°.8. If the disagreement of these 
should appear excessive, it will be recollected that in this case every circumstance which can 
add difficulty to or create uncertainty in such measurements conspires—extreme inequality, 
and close proximity of the stars directly compared, the disturbing near neighbourhood of 
three other very bright stars, unsymmetrically placed with respect to the wires and to each 
objeet—and the glare of the surrounding nebula, very different in its effect on the eye from 
the equable illumination of the field afforded by a lamp. This mean 15°.8, subtracted from 
133°.0, the true position of « from a gives 117°.2 for that of a’ from the latter. Small as 
this star is, if the state of the atmosphere be favourable it does not require the full aperture 
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of 18 inches to render it visible. On the night of November 29, 1834, I find it reeorded 
that “applying the aperture of 12 inches the sixth star a‘ was finely seen, It is excessively 
minute, and very close to a, much more so than 7 is to y, say half the distance, and 14 mag., 
while y’ = 12 mag.”* This estimate of distance however I consider too small, and in all 
probability the central distance a a’ may be reckoned at about 3°. Appended to this night's 
observations I also find the following note-—“ N.B. In the interior of the trapezium, there 
exists positively no nebulosity, at least none comparable in intensity to that immediately 
without it.” It may not be irrelevant to add also that on this occasion three measures 
(220-5, 2151 ::, 222°8) were procured of the difference of positions between the lines of 
direction y y and a ¢, the mean of which 219° added (as in this case is necessary) to 133-0 the 
position of a ¢, gives for the position of y' from y 35295 which agrees well with M. Struve's 
position of this star (363°6), Had only half the weight been allowed to the confessedly 
defective measure 215.5, the coincidence would have been almost perfect (353°3). This is 
also the proper place to notice that the stars within the trapezium, marked Nos, 6,7, 8, by 
Signor De Vico, as having been observed by him in February 1839, with the Cauchoix refractor 
of the Collegio Romano, have entirely escaped my notice. On the other hand no indication 
of the star a’ (whose situation, fairly outside of the trapezium admits of no possibility of 
reconcilement with any of M. De Vico's interior stars) appears in his figure—(‘‘ Memoria 
intorno ad Aleune osservazioni fatte alla specola del Collegio Romano nel corraente anno 
1838.") 
(62) Of other small stars near the Trapezium or otherwise remarkably situated, not noticed in 
my figure of 1824.—Two exceedingly minute, but undoubted stars, Nos. 75 and 78 of our 
Catalogue are very remarkably placed on or very near the edge of the nebula at the bottom 
of the “fauces” or “ great sinus.”. In Dr, Lamont’s figure already referred to, a star which 
may be supposed identical with one of these (No. 75), from its allineations with other stars, 
is represented as deeply immersed in the nebula. The other seems to have escaped his 
notice, and so far as I am aware that of every other observer. 

(63) I am indebted to my esteemed friend E. Cooper, Esq. late M.P. for Sligo, in 
Ireland, for several interesting remarks and observations at various times communicated by 
letter. In the year 1833, March 21, he was so good as to forward me a diagram exhibiting 
the situations of seven small stars interestingly situated, which had escaped my notice in 1824. 
Of these, six oceur in the foregoing Catalogue, viz. Nos. 41, 44, 91, 100, 114, 117. The 
seventh, whose catalogued co-ordinates would be —7"75 and +227 Parts. Micr., according 
to the place assigned to it by Mr. Cooper, has escaped my notice, or at least does not occur 
in the skeletons, so that if seen at all it has been only by transient glimpses. The place of 
this star is half way, in a strait line, between 3 (No. 73) and r (No. 45.) 

(64) The star marked x in my figure of 1824, suspected to exist in the middle of the 
“nebula oblongata” was not seen by Mr, Cooper, and I am now satisfied does not exist. On 
the other hand I find in his diagram a star very distinctly laid down, but not marked by him 





* Inthe diagram made on this occasion, the letters 8 and y are transposed, and the stars y, y' are called 
8,8. This misnomer is of course rectified in the text. 
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as a new one, though no such star occurs in my former figure in the exact place of No, 82, in 
the “maxilla inferior” near the double star y’ y*. This star I find in only one of my 
skeletons, and though quite unequivocally marked, it has no magnitude attached, and the 
letter y is placed adjacent to it, instead of being affixed to the double star y’ y*, both 
individuals of which are also laid down, of the same apparent size as that in question. Had 
it not been therefore for the insertion of this star (though under doubtful circumstances) in 
Mr. Cooper's diagram, I should have perhaps hesitated to admit it into my Catalogue as I 
have now done, transferring to it the letter x which remained otherwise unocenpied, 

(65) Mr. Cooper suspects the star No. 41, to be double. No. 117 (p of the Catalogue) 
affords him occasion for a remark of considerable interest and importance, as it goes to prove 
that the relative situation of the nebula and this star underwent no change in the interval 
between 1833 and 1837. For he states the star in question to be situated “on the very edge 
of the stream of light” (meaning the “ proboscis major”) which was also precisely its situation 
at the later epoch. He makes however no mention of its minute companion q (No. 121). 

(66) The two small stars Nos. 51 and 57, near the trapezium, and No. 81, outside of 
the “Front” towards its rectangular junction with the “occiput” in the faint (and hitherto 
unnoticed) effusion of the nebula which prolongs the “Sinus Gentilii” outwards, have in 
like manner eluded the scrutiny of all other observers so far as their observations are known 
tome. Of Nos. 88 and 91, Dr. Lamont has one, and Mr. Cooper the other. 

(67) Of Evidences of change in the Nelula—To the reader who has never viewed this 
object through powerful telescopes, but who is familiar with the various representations 
which have from time to time been made of it (including my own of 1824), the number 
and complexity of the various branches and convolutions now first exhibited, and the different 
aspect under which even the portions best known are now presented, will no doubt tend to 
convey @ strong impression of great and rapid changes undergone by the nebula itself. Iam 
far from participating in any such impression, Comparing only my own drawings made 
at epochs (1824 and 1837) differing by thirteen years, the disagreements, though confessedly 
great, are not more so than T am disposed to attribute to inexperience in such delineations 
(which are really diffieult) at an early period—to the far greater care, pains, and time 
bestowed upon the later drawings—and above all to the advantage of local situation and 
the very great superiority in respect both of light and defining power in the telescope at 
the latter over what it possessed at the former epoch, the reasons of which I have already 
mentioned, These circumstances render it impossible to bring the figures into comparison 
except in points which could not be influenced by such causes. Now there is only one such 
particular on which I am at all inclined to insist as evidence of change; viz. in respect of 
the situation and form of the “nebula oblongata,” which my figure of 1824 represents as 
a tolerably regular oval extended very nearly in a right line, or at most but a very little 
curved upwards between the two stars xy = No, 120—and « = No. 136 of the Catalogue. 
Comparing this with its present appearance as exhibited in Plate VIII. it seems hardly 
possible to avoid the conclusion of some sensible alteration having taken place. No observer 
now, I think, looking ever so eursorily at this point of detail, would represent the broken, 
eurved, and unsymmetrical nebula in question (lying, as it does, in its whole extent, clearly 
out of the line of junction of the two stars above mentioned), as it is represented in the earlier 
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of the two figures: and to suppose it seen as in 1837, and yet drawn as in 1824, would argue 
more negligence than I can believe myself fairly chargeable with. 

(68) There is another point on which considerable stress might be laid, were | satistied 
that the earlier diagrams on which it turns were done with sufficient care. In 1837, the 
nebulous spur towards the end of the great proboscis, which terminates at E (No. 111), 
certainly was neither joined to the proboscis itself, nor directed towards the star A (No. 135), 
but rather towards a point about one-third of the distance from A (No. 135), to C (No. 126), 
near to where there is a small star 16m (No. 131). Now I find two diagrams, one of December 
25, 1832, the other of November 25, 1834, in which this spur is represented as running directly 
from A to E, and forming a complete hook, no way disjoined from the proboscis, But the 
chief attention on the first of these occasions was directed to the magnitudes and situations 
of the stars, and the hook seems to have been only roughly sketched in as a novelty to be 
further noticed in future, while on the last it is only very faintly indicated, in a diagram of 
the stars adjacent to @ Orionis on all sides, preparatory to the formation of chart intended to 
take in both ¢ Orionis on the one side and C Orionis on the other, which was subsequently 
discontinued. 

(69) Still less can we insist, as evidences of change, on such particulars as the curiously 
notched outline of the “ Nebula Mairanni” about the star » (No. 108), now for the first time 
represented; or on the intricately rifted and broken state of the frontal and occipital region 
of the principal nebula. 1 ought to mention here that (owing no doubt to the difficulty of 
properly representing on paper and by lamp-light an ebject of the kind, I find a good deal of 
disagreement in respect of the number, size, und distribution of the portions into which it may 
be considered as broken up, not only between my present figure and Dr. Lamont’s, but 
between my own drawings of this part on several nights. But the most material difference 
between Dr. Lamont's figure and mine consists in the characteristic forms of these portions, 
which he represents a3 rounded masses more or less detached from or running into each other 
and into a general nebulous ground ; while in all my later drawings the effect is rather that of 
a tolerably uniform surface marked with branching rifts or channels, like roads. There is one 
peculiarity in Dr. Lamont’s figure which I can no way reconcile to my own impressions; viz., 
the strangely different form and magnitude which he assigns to the “ Sinus Gentilii,” from 
what I have always found it. This is a point which I trust he will be induced to re-examine, 


(70) » Argus and the great Nebula surrounding it. 


Plate IX. y Argus =h. 3295= a, 309 = Lac. 968 = Brisb. 3198, R A. 10° 38’ 38” 
N PD 148° 47’. 


There is perhaps no other sidereal object which unites more points of interest than this. 
Its situation is very remarkable, being in the midst of one of those rich and brilliant masses, 
a succession of which curiously contrasted with dark adjacent spaces (called by the old 
navigators coal-sacks), constitute the milky way in that portion of its course which lies between 
the Centaur and the main body of Argo. In all this region the stars of the milky way are 
well separated, and, except within the limits of the nebula, on a perfectly dark ground, and on 
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an average, of larger magnitudes than in most other regions. Some idea of their numbers 
may be formed from the following “ star-gages,” or numbers counted in single fields of view 
taken without partiality or selection in sweep 543 in the middle of the zone extending from 
N PD 147° to 150°, which is almost exactly in the parallel of y Argus, viz. :— 


RA = 38*—Stars in field ‘ . 8 RA 10 3—Stars ‘ . ri . 24 
9 530 - » « lw , a ae - « 
to 10 ” ‘ . 106 us , + ‘ g » oO 
10 26 i F . Wa 


The mean of these gages which extend about an hour in RA on either side of the Nebula, 
is 154, which being the number of stars in a circle 15’ in diameter gives an average of 3138 
to the square degree (in the denser part at 11° 24", the gage being 250, the number to the 
square degree would amount to 5093), From this it appears that in these two hours, during 
which the area of the heavens swept over consisted of 3° x 30° x sin 148° 30’ = 47.03 
square degrees, the amazing number of 147,600 stars must have passed under review. 

(71) In the midst of this vast stratum of stars occurs the bright star » Argus, an objeet 
in itself of no ordinary interest on account of the singular changes its lustre has undergone 
within the period of authentic astronomy. For while in Halley's Catalogue (constructed in 
1677) which is the first which can be entirely depended upon, it is marked as of the 4th 
magnitude, yet in Lacaille’s and the subsequent Catalogues of Brisbane, Johnson, Fallows, 
and Taylor, it is made to rank as of the second. When first observed by myself in 1834, 
it appeared as a very large star of the second magnitude, or a very small one of the first, and 
30 it remained without apparent increase or change up to nearly the end of 1837, in November 
of which year* it was noticed of its usual brightness, or at least without exciting any suspicion 
of a change. Nor had any such suspicion been excited during a series of photometric 
comparisons set on foot in the beginning of 1836, and carried on whenever fitting opportunities 
occurred, with the express object of establishing a scale of southern magnitudes, and in which 
this star had been frequently compared with others both superior and inferior to it in 
brightness, In these comparisons its rank was always judged to be superior to that of 8 
Crucis, y Crucis, 8 Argus, « Canis, and Pollux, and always inferior to Spica, a Crucis, 
Antares, and Aldebaran; equal or a little superior to Regulus, and a good match with 
Fomalhaut. Estimating its magnitude numerically from these data, on a seale in which each 
magnitude is supposed to be divided into ten degrees or decimals, assigning to Rigel the 
magnitude 10), and to 8 Argus 2-0, that of 7 would be 1-4, in the whole interval of time 
from February 1834 to November 1837. 

(72) It was on the 16th December, 1837, that resuming the photometrical comparisons in 
question, in which, according to regular practice, the brightest stars in sight in whatever part 
of the heavens were first noticed, and arranged on a list, my astonishment was excited by 
the appearance of a new candidate for distinction among the very brightest stars of the first 





* Leaving off a sweep one night in November, I noticed it rising above some trees in the S.E., on which 
occasion I remarked to my attendant, that “» Argus was getting up, and that it would soon be time to begin 
another year's observations on the nebula.” This remark was subsequently recalled forcibly to recollection, 
but the precise date could not be recovered. 
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magnitude, in a part of the heavens with which being perfectly familiar, I was certain that no 
such brilliant object had before been seen. After a momentary hesitation, the natural 
consequence of a phenomenon so utterly unexpected, and referring to a map for its 
configurations with the other conspicuous stars in the neighbourhood, I became satisfied of 
its identity with my old aequaintance » Argus. Its light was however nearly tripled. 
While yet low it equalled Rigel, and when it had attained some altitude was deeidedly greater. 
Tt was far superior to Achernar. Fomalhaut and a Gruis were at the time not quite so 
high, and a Crucis much lower, but all were fine and clear, and 7 Argus would not bear to 
be lowered to their standard. It very decidedly surpassed Procyon, which was about the same 
altitude, and was far supertor to Aldebaran, It exceeded a Orionis, and the only star (Sirius 
and Canopus excepted) which could at all be compared with it was Rigel, which, as I have 
stated already, it somewhat surpassed. 

(73) From this time its light continued to increase. On the 28th December it was far 
superior to Rigel, and could only be compared with a Centauri which it equalled, having the 
advantage of altitude, but fell somewhat short of it as the altitudes approached equality. 
The maximum of brightness seems to have been obtained about the 2nd January, 1838, on 
which night both stars being high and the sky clear and pure, it was judged to be very nearly 
matched indeed with a Centauri, sometimes the one, sometimes the other being judged 
brighter, but on the whole a was considered to have some little superiority, After this the 
light began to fade. Already on the 7th, 13th January, a Centauri was unhesitatingly placed 
above, and Rigel as unhesitatingly below it. On the 20th, it was “visibly diminished— 
now much less than a Centauri, and not muck greater than Rigel, The change is palpable.” 
And on the 22nd, Areturus (the nearest star in light and colour to a Centauri which the 
heavens afford) when only 10° high surpassed », the latter being on the meridian; 9 was still 
however superior to 8 Centauri, a Crucis and Spira, and continued so, (and even superior to 
Rigel) during the whole of February, nor was it until the 14th April, 1838, that it had 
so far faded as to bear comparison with Aldebaran, though still somewhat brighter than 
that star. 

(74) Beyond this date I am unable to speak of its further changes from personal 
observation. It appears however since that time to have made another and a still yreater step 
in advance, and to have surpassed Canopus, and even to have approached Sirius in lustre, the 
former of which stars I estimate at double, the latter at more than the quadruple of « 
Centauri, so that Jupiter and Venus may possibly come to have a rival among the fixed stars 
in Argo, as they have on recorded occasions had in Cassiopeia, Serpentarius, and Aquila. 
This subsequent increase was first communicated to me ina letter from the Rev. W. 8. 
Mackay, General Assembly's Mission, Calcutta, of which the following is an extract. “'To my 
great surprise [ observed in March last (1843), that the star » Argus R A, 10° 39” deel. 58° 51° 
5. had become a star of the first magnitude fully as bright as Canopus, and in colour and size 
(sie ia MS.)* very much like Arcturns, This has been observed by several other persons to 








* A distinction seems here to be taken between the brightness and size of a star, which | do not understand. 
Canopus has at least double the light of Arcturus. 9 Argus belongs to the class of raddy or yellow stars, as do 
also a Centauri and Arcturus. 
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whom I pointed it out. Is the star known as a variable star, or is the change now first 
observed? a Crucis looked quite dim beside it." 

(75) This further remarkable imerease in March 1843, to a brightness exceeding that of 
Canopus, is fully established by a series of comparisons made at my request since December 
29, 1842, by my excellent friend Mr. Maclear, at the Cape, from which it appears that on the 
last mentioned date it was equal to 8 Centauri, but inferior to a, and that during the first half 
of January, Procyon and Rigel, were the stars with which it was most comparable. From 
this time until March 8, Mr. Maclear's observations were interrupted, On that day “it was 
particularly brilliant at midnight,” and “on the lth and 14th, it was “much brighter than 
a Centauri” and Rigel, “and even brighter than Canopus.” On the 19th it had become 
however “less brilliant than on the last three nights,” and (as appears by a letter from Mr. 
Maclear, dated on the 28th) considerably less than Rigel, and even less than a Crucis, though 
still much greater than a Hydre. On the 24th it had begun to advance again, as Mr. 
Maclear states it to have been on that night “decidedly not so brilliant as Canopus,” but 
still “ brighter than a Centauri”—and on the 28th again, “ still leas brilliant.” We have here 
an epoch of great interest, a temporary miniraum, with a kind of trepidation or fluttering of 
light—followed however by another step in advance even yet more extraordinary—for by a 
subsequent letter dated September 17, 1844. Mr. Maclear referring to these observations, 
says, “the changes of » Argus are curious, for last April, twelve months it seemed almost 
equal to Sirius,—I speak as to date without my notes. Now the star is stationary and scarcely 
so bright as Canopus.” Lastly, on the 3rd January, 1845, Mr. Maclear writes as follows to 
the Astronomer Royal—* When you see Sir J. Herschel, tell him that y Argus has been 
for some time rather larger than Canopus, and seems again on the deeline.” 

(76) Since my return to England, the following memorandum has been communicated to 
me by the late Professor Henderson, from whieh it would appear that in the interval between 
Lacaille’s observations in 1751, and the period of Mr. Burchell’s residence and travels in 
South Africa, the star had reeeded from its magnitude as observed by Lacaille (2m or as Bode 
states it 3m) to the fourth magnitude, as in Halley's time, and again increased to the first, 
from which however it must once more have retrograded previous to 1834. Mr. Henderson's 
memorandum runs as follows :— 


* Mr. Burchell wrote July 17, 1827, to J. Dancan from St. Paulo, near Rio Janeiro, and 
said, ‘I am curious to know whether any one has hitherto noticed that the star y Navis 
which is marked as being of the fourth magnitude (and whick was alieays so when I was in Africa) 
is now of the first magnitude, or as large as a Crucis." On further inquiry relative to this 
curious observation, I have been favoured by Professor Johnson with the communication of 
the following note from Mr. Burchell himself. 


“Fulham, 9th June, 1845. 
“Dear S1r.—I regret that I have so long been prevented by illness from complying 
with the request you made when I had the pleasure of meeting you at Dr. Kidd's, I now 
find on reference to my journal of Astronomical Transactions under the date of February ), 
1827, when IL was at the city of St. Paulo in Brazil, that the star » Navis, marked as a star 
of the fourth magnitude by Lacaille, [? Halley] then appeared to be of the first and as large 
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as a Crucis: and that there was no star of this magnitude in that part of the heavens when 
I was in Africa (in 1811—1815): nor, as ¥ believed when I was at Rio de Janeiro (in 1825— 
1826) as I think it would not have escaped my notice in the latter place. And that on the 
20th February, 1828, when I was at the city of Goyaz in Brazil, I measured the angalar 
distance between this star and 8 Crucis, which I found to be 15° 20’ 19", and on the 29th 
of the same month, its distance from § Nawis, which was 13° 16° 29", and made a 
memorandum that it was then certainly of the second magnitude at least. 

“If these memoranda should prove of any use it will give me great pleasure, and I 
remain, 


“ Dear Sir, 
“Yours very truly, 
(signed) “Wa. J. Burcnene.” 
“Mr. Johnson, Observatory, Oxford.” 


(77) A summary of the observed magnitudes will stand as follows :— 


ik 











Date. Authority. | Magnitude, Dute, 
| 1677. Halley. 4 . Jan. 2. Herschel. | 7 1, = a Crucis, 
; 275L. Lacaille. 2 very nearly = a 
IBL1-I815. Burchell. 4 Centauri. 
1822, Fallows. 2 Mar. 1%. Maclear. z 1, inferior to 
| | 822-1826. Brisbane. | 2 a Crucis. 
1827. Feb. 1. Burchell. 1 = a Cracks. April. Maclear. 7 1, nearly equal 
1828. Feb. 29. Borchell. | 2..1 to Sirius, 
1829-1833. Johnson. | 2 April 11-14] Mackay. Fally as bright 
1832. . 1833, Taylor. 2 as Canopus. 
1334. , 1237. Herschel, 1..2 














(78) A strange field of speculation is opened by this phenomenon. The temporary stars 
heretofore recorded, have all become totally extinct. Variable stars so far as they have been 
carefully attended to, have exhibited periodical alternations in some degree at least regular, 
of splendour and comparative obscurity. But here we have a star fitfully variable to an 
astonishing extent, and whose fluctuations are spread over centuries, apparently in no settled 
period, and with no regularity of progression, What origin can we aseribe to these sudden 
flashes and relapses? What conclusions are we to draw as to the comfort or habitability of 
a system depending for its supply of light and heat on so uncertain a source? It is much to 
be regretted that we are without records of its changes in the intervals between the 
observations of Halley and Lacaille, and those of Lacaille and Burchell. Its future career 
will be a subject of high physical interest. To this account I will only add that in the 
beginning of 1838, the brightness of this star was so great as materially to interfere with 


* In Fallow’s catalogue the star is mis-lcttered «, but the place is that of 4. 
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the observation of that part of the nebula surrounding it which is situated in its immediate 
vicinity, and, in particular, almost to obliterate that extremely curious oval or lacuna which 
forms so conspicuous a feature in the figure of the nebula annexed, and of which, had I 
not previously secured a correct representation, | should then searcely haye been able to 
have done so to my own satisfaction. 

(79) The accurate representation of this nebula with its included stars has proved a 
work of very great difficulty and labour, owing to its great extent, its complicated convo+ 
lutions, and the multitude of stars scattered over it. To say that I have spent several months 
in the delineation of the nebula, the micrometrical measurement of the co-ordinates of the 
skeleton stars, the filling in, rupping down, and reading off of the skeletons when prepared, 
the subsequent reduction and digestion into a catalogue, of the stars so determined, and 
the execution, final revision, and correction of the drawing and engraving, would, I am sure, 
be no exaggeration, Frequently, while working at the telescope on these skeletons, a 
sensation of despair would arise of ever being able to transfer to paper, with even tolerable 
correctness, their endless details. However, by breaking it up into parts, and executing each 
part separately, it has been accomplished, and I trust with such exactness as may afford a 
record capable of being appealed to in futare whenever the question of internal changes of 
the form and situation of the nebulous branches shall be gone into. 

(80) The area oeenpied by the figure Plate IX. of this nebula, extends in right 
ascension from — 3" 45° to +3* © from the principal star, and in polar distance from 
— 24’ to + 44’, comprising in the whole en area of almost exactly a square degree. Of 
this about four-sevenths are occupied by the nebulous branchings and their ineluded vacuities, 
and this portion only I haye thought it requisite to triangulate and catalogue. The number 
of stars within this area whose places have been determined is 1203, being at the rate of 
2105 to the square degree, from which it would appear either that small stars which would 
have been conspicuous on a dark ground have escaped notice in the glare of the nebula, or 
that the nebula itself is situated in a spot somewhat less crowded than the general average of 
the milky way in its immediate neighbourhood. 

(81) In the engraving, those stars only are Isid down which are entered in the Catalogue 
accompanying this description as of the twelfth magnitude and upwards, with exception, 
first, of such stars as are so situated with respect to some well defined edge or other 
remarkable feature of the nebnia as to serve as marks by which any future change of form in 
the latter may be certainly recognised :—secondly, of small stars in the immediate neigh- 
bourhood of the large one (especially two very minate ones almost close to it, and which 
the increased light of the large star had completely obliterated before the conclusion of my 
observations) :—thirdly, of the amall stars of the clustering groups about the stars O, F, 
and y of the Catalogue, and of two remarkable elliptic groups on the parallel of + 6000 
micrometer parts in the engraving :—fourthly, of the small stars immediately adjacent to, and 
included within, the remarkable oval vacuity which is crossed by the parallel of + 9000 Pts., 
and, lastly, of a few others nearly adjacent to larger stars, with which they may be considered 
to form double stars. To have laid down all the stars observed would have added greatly 
to the probability of undetected errors in the engraving, without answering any adequate 
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purpose, the Catalogue being at hand, by which any futare observer may satisfy himself 
whether any particular star he may wish to identify has been seen by me or not. 

(82) It would manifestly be impossible by verbal description to give any just idea of the 
eapricious forms and irregular gradations of light affveted by the different branches and 
appendages of this nebula. In this respect the figure must speak for itself. Nor is it easy 
for language to convey a full impression of the beauty and sublimity of the spectacle it offers 
when viewed in a sweep, ushered in as it is by so glorious and innumerable a procession 
of stars, to which it forms a sort of climax, justifying expressions which, though I find them 
written in my journal in the excitement of the moment, would be thought extravagant if 
transferred to these pages. In fact, it is impossible for any one with the least spark of 
astronomical enthasiasm about him to pass soberly in review, with a powerful telescope and 
ina fine night, that portion of the southern sky which is comprised between 6" and 13° of 
R A, and from 146° to 149° of N P D, such are the variety and interest of the objects he 
will encounter, and such the dazzling richness of the starry ground on which they are 
represented to his gaze.* 

(83) There are, however, certain features to which it is necessary to refer more particularly 
in illustration of our figere. It must be observed in the first place, that in no part of its 
extent does this nebula show any appearance of resolyability into stara, being in this respect 
analogous to the nebula of Orion. It has therefore nothing in common with the milky way, 
on the ground of which we see it projected, and may therefore be, and not improbubly is, 
placed at an immeasurable distance behind that stratum. 

(84) The whole extent of the nebulosity to the south is somewhat greater than can be 
included in the figure, but it grows so faint beyond the oval vacuity in the upper part that I 
have not considered it necessary to trace it beyond that limit. Nor am I quite sure that the 
south following portion of the erea of the figure in which no nebula is represented is in reality 
absolutely free from it, The interior of the oval above mentioned is perfectly so. It is also 
nearly devoid of stars, four very minute ones (inserted in their proper places in this figure) 
Nos. 243, 268, 274, 278, of the Catalogue only having been perceived within it. Great 
attention has been paid to exactness in the situations of the minute stars Nos, 229, 235, 237, 
239, and 309 (¢~) of the Catalogue, which mark out the form of this oval with respect to its 
borders. The two large stars + and w on its south following side are fairly immersed in the 
nebula, as are ulso No, 225 (= pr) on its south preceding, and Nos. 276 and 297 at its northern 
extremity. 

(85) Close to the great star A, is situated that singular lemniscate-oval vacuity which 
forms so strange a feature of this nebula. Its area is not entirely devoid of light. A thin 








* The first three hours of the zone thus marked out are remarkable for their fine double stars. Among the 
nebule which occur from % to 12°, we have at 9 17°, 147° 36’, the beautiful planetary nebula h. 3164, a perfect 
planet in sppearance, with an attendant satellite; at 10 El*, 147° 8', the falcated nebula h. 3299; at 10> G8, 
148° 47’, y Argus with its nebula; at 10° 58°, 147° 49, the superb cluster h. 3315; at 11+ 42+, 146° 14’, the 
bive planetary nebula bh. 3365, a most exquisite and unique object; and at 12 44°, 149° 26’, the beautiful 
cluster of various coloured stars about « Crucis (h, 3495), figured in PI. I. fig. 2. 


NEBUL® AND CLUSTERS OF STARS. 39 


nebulous veil seems as if extended over its northern loop on the preceding side. Four stars, 
Nos. 686, 603, 589, and 670 (=[w]) of the Catalogue are placed precisely on its edges, and 
will serve aa excellent detectors of change in its form, should any oceur. The stars Nos. 607, 
= [t]) 664 (= [v]), and 616, though near the edge, are yet fairly immersed in the nebula. 
On the other hand fu] No, 634, situated in the contraction of the oval towards its middle, 
though also near the edge, is yet fairly within the vacancy, and so situated that the slightest 
shifting of the nebulous contour at its preceding side cannot fail to be rendered sensible. In 
like manner also the exeeedingly well defined outline of the nebulous mass in which the cluster 
and double star O occur (between — 50° and — 100° in R A, and — 1000 and — 2000 Pts, in 
N P D), has its situation admirably identified by the double star v (Nos. 322, 323), which is 
sitnated very close to, but yet fairly within, its preceding edge: the edge actually passing 
between v and an extremely minute star of the seventeenth magnitude (No. 318), and being 
moreover marked out by the two stars, Nos. 333 and 342, the former of which is precisely on 
it; as also by the stars No. 311 and No, 299 = (p) the former considerably within, the latter 
considerably without the nebula, whose edge passes between them, a little nearer to No. 311 
than to (p). Similarly the star o, No. 803, and o’, No. 813, one on each side of the remarkable 
nebulous projection whose co-ordinates are + 25° and — 2500 Pts., afford means of ascer- 
taining any relative movement in this part of it. 

(86) In the catalogue of stars occurring in this nebula, hereto subjvined, the letters 
variously marked and accented which occur in the seeond column indicate (with a few 
exceptions of stars otherwise remarkable) those stars which have been used as the summits of 
triangles into which the nebulous area was divided for the formation of the working skeletons. 
Among these, such as execed the 12th magnitude, and some also of that and even of inferior 
magnitudes have had their places determined by differences of R A and N P D taken with 
the equatorial. It would merely multiply superfluous figures to state the particulars of these 
differential measurements. Suffice it to say that upwards of a thousand such differences, viz. 
544 in R A, and 474 in N P D, were taken with great care on the nights of the 25th 
December, 1834; February 24, 1835; April 1, 4, 16, 25, 26,28, May 5, June 27, 28, 1836; 
April 27, May 8, 9, 14, 16, 17, 28, and 29, 1837—from which the places of the stars of the lst 
class in the Catalogue (138 in number) were derived. On the 28th February, and the lst and 
2nd March, 1854, also a serics of angles of position, 90 in number, was taken with the position 
micrometer of the 2U-feet reflector which when projected graphically on a scale sufficiently large 
to afford the requisite exactness, furnished the co-ordinates of about 50 stars. About 20 of 
these, not being included already in class 1, or whose co-ordinate in R A only could be 
determined by differential observations, owing to their faintness not allowing bisection by the 
declination wires of the equatorial, have the class 2 annexed to them in the Catalogue. Their 
places are probably correct to 0.7 of time in R A, and to 6" or 7" in N P D, judging from 
the mean errors of such stars determined in this manner as are included in elass 1, 

(87) Classes 3 and 4, result from the reading off and reduction of the skeleton-diagrams, 
the stars of class 3 being summits of triangles of the second order, formed by breaking up the 
larger triangles, whose extent was judged to be too great to allow of a sufficiently precise filling 
in by eye-draft. Those of class 4 are stars simply mapped down and read off. The former, 
from the use to which they were to be applied, having been laid down probably with more 
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deliberate care than the latter, they are classed separately, A few stars of class 3 have their 
right ascensions differentially observed. 

(88) The filling in of the triangles, both as regards the small stars they include, and the 
course and graduation of the nebula within their respective areas, was performed in the only 
way in which such an operation is practicable, that is to say by eye-draft, unaided by any 
process of measurement other than mental comparison with the sides and angles of the triangles. 
The nature of the process, as well as that of the reading off and correction of the places of the 
stars so mapped down, has been already described in speaking of the nebula of Orion; but as 
in this case a much greater number of stars had to be determined, and in consequence the 
occasions of observation were much more numerous, it frequently happened that only single 
triangles, or perhaps two or three adjacent ones, could be executed at onee, and ¢hat in 
several instances before the data for the construction of complete skeleton charts were 
accumulated. Thus several triangles came to be mapped down more than once, and when 
afterwards a series of skeletons of sufficient precision was exeeuted, it was considered 
advisable, not indeed to reject all the former work, but to go over it de nove wherever it 
seemed likely to be defective, Thus it happened that on the final reading off and assemblage 
of the places of the stars for the purpose of arranging them in a Catalogue, among the stars 
not included in classes 1 and 2, 218 were found to have been determined by two such skeleton- 
readings, 55 by 3, 5 by 4, and 1 by 5. In all such cases, means were taken, unless where 
good reason was found for rejecting one or more of the readings as influenced by some obvious 
cause of error; but of this there are few instances, and in the vast majority of cases the devia- 
tions even of the extreme readinga from the adopted mean were found to be of trifling 
importance. Taking for instance the extreme deviations in N P D in the 279 cases above 
enumerated, their numbers and amounts stand classed as follows. 


Deviations in Micrometer Parts, 


of which 50 = 12”, Number of Instances. 
0 andunder 10 . 5 ‘ 7 60 
10 a vA] 63 
20 n SU] fl 
30 ” ”) a9 
et ” 5a 22 
50 * 6 16 
60 » 70 10 
70 ” 80 + ‘ e « 4 
80 a 100 Pi ‘ ri . 3 
100 and upwards é : ; . ba 
273 


(89) To the operation of filling in the triangles, and otherwise delineating the general 
aspect or minuter particulars of the nebula, the following nights were wholly or partially 
devoted. February 27, 28, March 1,2, December 25, 1834; April 15, May 11, June 7, 8, 10, 
14, 17, 21, July 8, 1836; April 24, 28, 29, 30, May 1, 4, 6, December 21, 22, 1837. Angles 
of position were also measured of small companions near the central star in sweeps 432, 433, 
434, 435 on the nights of March 14, 16, 31, and April 1, 1834. 
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(90) The magnitudes assigned to the stars in the Catalogue are means of all which have 
been found ascribed to them in any recorded observation or diagram. Some, it will be 
observed, are noted as donble, A summary of their angles of position and distances is contained 
in the following Table. 
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A GENERAL CATALOGUE OF THE STARS 
Known to exist in the area occupied by the great Nebula about » Argus, within the limits of Right 
Ascension and Polar Distance comprised in the Monograph Chart. 
(N.B.—Interlined words refer to the Star immediately above them.) 
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4RA | ANPD 4RA | ANPD 4RA | ANPD 
from y | from a] | from » | from 9 from q | from 9 . 
Letter, Argus, | Argus. 3 Argan, | Argus. i Argus. | Angus. 3 
x y & x y x 
Bec. D lore. Pta, Ber, Der) Micro, Pts. Seq. Dee.) Micra, Pts, 
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—1og4 | +8557 | 4 ~ 88.7] +2403 | 4 — 7h | e079] 2 
—tog.t | +5295] 1 — 83.6 | +5601 | 4 dou-~ | ble 
—108.8 | --Sso7 | 4 — 88.1 | — gaz} 4 371 — 70.8 | +647 4 
—108.7 | + 359] 3 — 48.0 | +4742] ¢ 372 13) — 7.7 | +7276] 4 
—108.5 | +8245] 4 — 829] +6800] gf 373] (@) | rt) 706 | +5609] + 
1084 ) + 4 — 87.6) +4558) 4] 374 16 |= os | +2531] 4 
—108.1 ] +8o88 | 4 — 86.5 | +3962 | 4 375 16 | = 7o.a | —2023 | 4 
—107.9 |] +8776 | 4 — B65 | +8561) 1 376 13 | — yo2a | —as08 | 4 
107-4 | —2195 | 3 — 839 | +6991) 4} 577 13] — yoo | —1883 | 4 | 
—106.5 | +Boco | 4 — 854 | —1653] & 578 12 | — 69.9 | +5030 | 4 
106g | +8484) 4 — 85.3) +9699 | 4 7 37 13. — 69 | +5297 | 4 
—tog.n | + sqgr |] 4 — Bg.a | —285q |} 4 380 16) — 69.5 | +5868 | 4 
—s0g.9 | —2z215 | 4 — Bo] +6058 | 4 331 iM i3 | — 69.0 | +4067 | 4 
—1age§ | HTS | 4 — 84.4 ] +9285 | 4 332 IB i — 69.0 | —a013 | 4 
—10g4 | +6632 | 4 — 842] +1459) 4 | 385 1@ | —~ 69.0 | —1923 | 4 
—s10g-4 | +5077 | 4 — 434.514 9] 4 3 16 | -- 68.7 | +8325 | ¢ 
—104-3 | —2587 |] 4 — 83.3] —i269 | 4 335 13] — 68.5 | —9675 ; 4 
—raget | +2548] 2 — By0] — $30] 386 ih | — 685 |} +6410 ¢ 
—rop0 | +5578 | 4 — 82.6] 45341) 4 | 387] 2 6] — 67.9 | +6499 | 1 
—103-5 | +3760 | 1 — S22] +3449) o | 588 13 | — 67.7 | —a063 1 4 
—103.3 | —1242] 4 — 81.0 | —12g0 | 1 339 14 | — Orn7 | +5rag) 6 
—103.6 | +2809 | 4 — B10 | —1302 | 1 37° 16 | — 67.6 | —17g8 5 6 
—103.0 | +1945 | 4 dow~ | ble 39! 16) — 67.5 | +5g0t} ¢ 
—103.4 | —2098 | 4 — Ba9 | +4610! 4 | 392 144) — 674 | +7750) ¢ 
102.2 | +4547 | 4+ — B8a,7 | +6065 | 4 393 13) — 67.5 | —q067 | 6 
—101.9 | + 299] 4 — 81] — 670 «4 194 16 | — 67.2 | +2109 | Py 
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SARA | ANPD 
from » | from 9 
Argus. | Argus. 
x y 
Bee. Dee! Micra. Pts 
— $3-7 3863 
doubt- 
= §7-6 | +4106 
— $74 | + 28 
= $14 | +7459 
= §3.3 | —2670 
— $3.3 | $9689 
— $10 | +7309 
— §27 | #1855 
— $2.4 | +4900 
= 51.6] + 539 
dou- | ble 
— $1.4 | +6360 
— $1.2) aps 
— $1.8 | +4728 
— §1.0 | —1860 
— s09 | +2546 
— 50.7 | +7398 
— 525 | +2906 
=— 50.2 | +3627 
dou- 
— sa0 | —8770 
= 49.8 | +5569 
— 493 | +5476 
— 49-7 | +6894 
~ 49-6] + 539 
— 49-6 | + 509 
— 49.1 | -4+Bago 
= 49.0 | 1705 
= $h9 | +8552 
— 43.9 | +9557 
— 439 | + 481 
— 43.6 | +8297 
— 43.6 | —t705 
— 43.4 | + 655 
— $80 | +7987 
— 47-4 | +5096 
— 47-4 | —295% 
— 47-3 | +5596 
— $6.9 | +6278 
— $6.8 | +6783 
— 46.2 | +476 
— 45.7] +4 
— $57 | —39%4 
— 45-8 | +5835 
— 450 | +3718 
— 44.7 | +6938 
~ 44.6 +9725 
— 44:3 | +Bigt 
— 43-8 | +383 
— 434) —37 
— 43.9 | +6337 
— $2.8 | —3$75 
— 42:6 | 45755 
— 42.5 | +7670 
— 42g | +8367 
— 42.4 | 2490 
— 482 | —1tfo 
— $0 | 3949 
— 403 | — 379 
— 403 5 —35°% 
— 41 —Ig20 
— 394) + 
— 393 3583 
— 38-9 | +133! 
— 389 | —18t0 
— 38.5 | +4627 
— 38.3 | —tyhg 
— 384) 2585 
— 379 $06 
— 374) 3136 
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AREA OCCUPIED BY THE GREAT NEBULA. 45 





























4RA | SNPD SRA | ANPD 
from g | from 9 . | from q | from 
Angua. | Argus. No. |Letter.) 2 | Argus. 
x y 4 x 
Bec. Dec. Micro, Pts, Bec. Deo, Micro. 
— 28 | +504H | + . 1 3)4+ 19 | +3372) 4 
dou- | ble . 2 1a}+ 20] +2659) 4 
— 240] + 675] 4 F 4 wr )+ a2] + 77} 4+ 
— 26-0) +1335 | 4 5 4 (a) | o9[+ 26] — 333) 4 
— 23-5 | —4 + c 4) 26] + 339) + 
— 33-5 | +4990 | 4 .! 4 3) 27 | + Ba 4 
dou- | ble 9.4 4 E j1ar|+ a7 | +1056) 1 
— 23-5 | —4#¥s2 | 4 93 2 {y] | ta] 4 28] + 207 | 2 
— 23-3 | + 70! 4 93 4 (y) fit] + 29] + sor] ft 
— 23.8 | —1g20 | 4 9.2 4 tz]+ 36) —3780) 4 
- 240 | —1¥20] 4 g2 4 (BR) jm’l+ ga] — gsr, t 
— 230 | +6168 | 4 8.7 4 ta}+ §.6] +0271) 4 
— 22.6) + ro] 2 8.7 4 is|+ 5.6] +3990) 4 
— 22.5 | +3168 | 4 8.5 4 ws |+ $7 | +2038) 4 
— #34 | —20rg | 4 8.3 3 4)+ $9] +3098 | 4 
— 222 | +7950] + 8.2 4 4 i+ 62) +4451 5 4 
— a8 | ——sen | 4 Ba 4 i64+ 6a] — 0] 4 
— 219 | —4790 | 4 8 4 mi/+ 6 —28s2 ] 4 
— 219 | +4617/ 2 749 4 s=i+ 6 + 963 | 4 
— 347 | —4654] 4 749 4 15 i+ 69 | +3663 | 4 
— 313 | —4393 | 4 7S 4 1§|/+ 70] + 300) 4 
— 243 | — Wo! 4 75 1 1) + 74 | + 440) 4 
— 21,0 | +arig | 4 9-5 3 14 |+ 3.7 | +4802 | 4 
— 20.9 | —qgio| > 72 + iz/+ Ba), + gol 4 
close dow + 1+ BB) —g8ig | 4 
— 20.8 | —4882 | 1 $ (%) | 12 )+ 90] + 983] 1 
— 20.8 | —so067 | @ + 12 ]}+ 9.1 | —ak6o | 4 
— 208 | +5596 1 + i+ og | — a6] ¢ 
red + (9) | $+ 95) + gor] | 
— 2107 | +1460] 1 + ) | wt+ oy] + Bary st 
— 20.2 | +6670 / 4 1 3% {+ 9.3 | 42030] 4 
— 2.1 | + 930] 3 4) + tas | 4 607 | 4 
— 19.6 | —48s7] 4 - + 4% | + ton | +4433) 4 
— 19.5 | —t92a | 4 - 4 v6 | + tag | +2052 | 4 
= 19-3 | + 560] 3 _ ' ig }+ 10.5 | —3699 | + 
= 193 | +289 | + - + y+ tog | +3251 | 4 
— 18.8 | +5197 | 4 ~ + 144) + 10.6] + 300 | 4 
— 1.7 | —1776]| 1 ~ + (¥) | an) + to8 |] +qta4 0° 1 
— 8.2 | +6123] 4 _- + 14 |+ #10 | +1238) 4 
— 18.1 | +3237 | + + 1+ I+ t12 | —geag 4 
— 17-9 | —1337 | + - 4 1%) tna} yagh 4 
— 77 | —- 8 | 2 - 4 34) + 11.9 | + S70) 4 
— 17.5 | —3075 | + - + 14) 4 tng | +agts | 4 
— 17.5 | $ijea | 4+ - + a3 [+ tae | +0798 | 4 
— 17.3 | —4e4qa | 1 - + 1g | + 12.6] — 290] 4 
= + rr] + tn7 | +4! + 
— 16.8 | +2808 | 4 ~ 4+ () | 10 | + 1y0 | + 633] 2 
— 167 | +2955 | 4 - 4 ts | + 13.0 | +3873 | 4 
— 6.7 | +4405] © — + 1s | + 13.0 | +3202 | 4 
— 16.3 | +8191) 4 ~ 4 ko] og | + 134 | —4277 | 3 
— 15.8 | +6787 | 4 - + 14} + 13.6 | +1965 | 4 
— 1.7 | —e716 | 4 _ 3 x | tr} 140 | +540] OT 
— 185] + Tog] - 4 14 + 46 | + 390 + 
— $3 | +9339) 4 = 4 ro] + 1§.3 | +7499 | F 
— 58 | —1995 | 4 = + bay] 15-3 +1¥O7 | 4 
— 15:0 | 3°35 | 4 - = | tS |b 15-4. +4353 | + 
— 48 | —¢s12 | 4 -_ 4 | 34 + 15.8 } —a767 | 4+ 
— 17 | +8aar | 4 _ 4 jit |+ 16.5 | + o86 | 4 
— 46 | —1043 | 4 - 4 th | + 16.6) +4855 | 4 
— 44 | +7622 | 4 ~ 4 Yr 44 ]+ 16.9 | — 338 | 2 
— 142 | +4244 | 1 ~ 4 17 | + 16.8) + Boa | 4 
— tet | —g4b7 | 4 3 G ist|+ 169] + 433 | 3 
— 147 | +4142 | 4 + 4 (ag | + 1g | +3835 | 4 
— 4-4 | —1591 | 4 _ 4 Erg | + 17.5 | —2100 | 2 
= 13.0] —yog0 | 4 + 4 jas |+ ang | — 210] 4 
— 15 | —1394| 4 + 4 ; 4) + 17-61 +5392 | 4 
— mg | + B15) 6 + a 1s |+ 179) —36r5 | 4 
i #26 |] ag7o |) ¢ + 4 jas |+ 0) — 21g] 4 
= 122] + 425] 4 + 2 ta? + Ho + 1ogd | 4 
— mc | —4558) 4 oe 4 ay] + 84) —08ry) 4 
— 8 | 49354) @ a 4 @ frit i +2460 («1 
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4 | 8% 4 + 649 4 
4] 875 4 + 63.9 4 
4} 876 4 + 6-1 | — 655 | 4 
4 | 877 4 + Spa | +2818 | 4 
4 | 378 4 + 63 | +3842) 4 
4} 379 4 + 65 | —3630 | 4 
4 | 380 4 + Gg | — 85) 4 
4] 38: + + 6§.2 | +1775 | 4 
4 282 + + G52 | +4383 | 4 
4 | Fis + + 65.5 | +3867 | 4 
4 | 384 + + 65.7] +1418 | 4 
4] Bis + + 65.9 | —4601 | ¢ 
4] 386 4 + 66.4 | —3130 | 4 
4 | 287 + + 66,7 | —5486 | 1 
4 | 383 a + 67.6 | +4773) 4 
+ | 389 4 + 67.7 | +2274} 1 
4 | 890 4 + 679 | — 172 | 6 
+ Sgr + + 67.9 | +4922 | 6 
+] Boa + + 68.0] +1470] 4 
2 | 893 a + 684 | —4515 | 4 
+ + GBS | 4+585r 1) ¢ 
tr] S94 * + 63.2 | —3370 | 4 
4] 295 “ + 69.3 | —atag | 4 
4 | 896 * + 70.3 +4838 4 
4 | £97 a “h 70.3 | +46 ' 
4 | 898 a + 7ET | + S99t | 4 
4] 899 * + 713 | bays) 4 
+] 900 + + 73.6) — 437 | & 
+ gor + + 73.7 | +1760] 4 
4] 903 4 + 73-0 | +258 | 4 
4] 9°93 + + Th3 | —1977 | 4 
4] 9% + + 73-3 | —307%4 | 4 
4 + 733) 4495 | 4 
17 90 4 + 74-6) — 371; 3 
419 4 + 75-9 | +6053 | # 
4] 997 4 + 7ho | —1869 | 4 
4 | 908 - + 7hg | —3770 | 4 
+f 9°9 4 + rhs | +6c89 | 4 
4 | ote } 4 + 759 | +4855 | 4 
4 | ont 4 + 77-4 | +339 5 4 
t gia 2 + 77? | +5373) 4 
& | ott 14 + 780 | 42815) 4 
+] om 4 + 783) +3041 0 1 
+] 98 4 + 784 | —359° | 13 
+] 98 4 + 787 | +3913 | 4 
4] ott 4 + 789 | +5014] 1 
4] 98 8 + 799 | +4298 | 4 
+ + 79:9 | +5900} 4 
3] 919 4 + $2 /+ 79/4 
I + $02 | —2194 |} 4 
+] 920 $9-9 | +2008 | 4 + Sng | +4974} 4 
4 | 921 fa. | +4722 | 4 + $2.7 | —3545 | 4 
+] 923 60.3 | —4BEo | 4 + G29 | +5370 | 4 
+) 923 fog | + 96) 4 + 34.5) + 720) 4 
4] 924 fo.4 | +5904) + + 81.3 | 42020 | 4 
4] 935 fos | — S86) 4 + 815 | —3068 | 4 
+ g26 fa.8 | —1877 | 4 i+ Bar | hom | @ 
+ dou- | ble + 84.6 | +3337) + 
t 927 +12 4 (+ 86) 4 B37) + 
9338 +39) + + 84.8) —3381 | 4 

+ 929 +2399 | 1 + 85.0 | —tog7 | ¢ 
4] 93° +eicg | 4 + 85.3) +60rg | 4 
4] 93! | +44eg | 4 + 86.6 +3623 | + 
4] 933 | 4473) 4 + 86.9 + 412 | 4 
4 933 +3870] 1 + Bio 42156) 1 
4] 934 t+l4aye |} tt + 394, + F2) 4 
41 93 + 62.2 | +5297) ¢ + $84) +3017 | 4 
4193 16 | + 63.2 | —4518 | 4 + 38.3 | +4472 4 
4] 937 16 | + 63.2 | +3996) 4 + 89.0 | +5745) 1 
2] 938 15 | + 63.5 | —2234 | 4 + 89.0 | + 68 3 
+1718 | 4 | 939 1s |* 62.9 | —393° | 4 + 89.9 | +5594) + 
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ANPD A4RA | ANPD 
from 9 | from « | from » | from 9 
Argus. | Angus. E Letter.) 2 | Argos. Argus. 3 No 
y a x y o 
Seo, Deo Micro. Pr Sec. Dee Micra, Pta, 
—2509 | @ | 1979 ty | +2174 | + 496] 4 | 1148 
—royo | ¢ | iho 26 | +307.5 | +6766 | 4 | t149 
—atgo | 2 | ro8t 14] +arks | +a6gg | 4 | 2150 
roks e ar |] 3x84 | +4353 | 3 | 2952 
a 4 | rots 12 | +3184 | +4937 | 3 | 1152 
+26ra | 4 | rok, a5 | eerh8 + 4 | 1153 
-3 | +4256] q | 108s 2 | 219.2 | +2190 |] 4 | 1154 
Bi 445 | q | 1086 3 |] 4220.5 | #2830 | @ | 2155 
—a22g0 | 4 | 108? ra | 4939.5 | —218g | @ | 2156 
9 | +266g | 4 | 1088 16 | faaag ) + 1B7 |] 4 | 2157 
+3470 | 4 | 1089 tg | aang | +3933 | 4 | 1158 
—1§50 | 4 | 1090 t§ [aang | — 78g | @ | 8159 
— gS | 4 | 1091 v 9 | tpg | asga | a fot 
+1947 | 4 | regz 85 | -angz | 45887 | 4 | 2160 
+2958 | 4 | 1093 16 | argg | age] 4 | 1162 
+1897 | 4 | to94 14 | 22gg | — 1846] 4 | 3163 
-3 | +2496 | 4 | rogs 6} 4425.4 | #1610] — | 3164 
6 | +2559 | 4 | 1o96 14 | 125.4 | — 356s | sis | 
+ 983 | 4 | 1097 53 | + os6.2 | agdr | & fa 
— 387 | 4 | ro9t 16 | 326.3 | —1g36] 4 | 1167 
1 +5683 | 4 | 1099 3 m ery — 705 | & | 1168 
| —1754 | 4 | t100 1g | +126.6 | +5998 | 4 | 1169 
| +3983 | 4 | rror 6 | +127. | +1343) 4 | Tr7Te 
'— gti] ¢ | ties 16 | +2074 | 5180) 4 | org 
| —3783 | 4 | Tiley r 9 | +127.8 | 46135 | 4 | V172 
9 +9988 | 4 | trey 1g) +128.0 | +4898 | 4 | tr73 
+2057 | 4 | Ito m6 | +1284 | + Bop | 4 | orT4 
— S37 | 4 Joe 15) +128.¢ | +5787) 4 | BETS 
— 413) 4 | riot 1 | +128.5 | +2989 ] 4 | 2176 
¥ +5626 | 4 | 108 15 | +129.0 | + $97] 4 | 3877 
roca | 4 | reg tr} +129.0 | —pgan | 4 | 3978 
=—4256 | 4 [ aro 14 5 +129.4 | —t038 | 4 | 1179 
+2806 | 4 | rat 16 | 4129.8 | —2g70 } 4 | 1180 
+ 999 | 4 J rim tr) +140.0 | +6173) 4 | rrBt 
“7 ) 8323] @ | tres 16 | 170.4 | +4708 | q | 198 
| HS593 | & | Fare 15) +17bt | +5797 | 4 | rrky 
Yj —3i7t| | | ries 14) +1702 | +5366 | @ | r1By 
Si erapz | gy fad 12 |4trgeg | +6088 | @ | 1185 
5 | peg eg 4 | user rs | +132.2 | +3823 | @ | 1186 
3 | baghg ) g | ead T§ | +232.2 | +2935 | 4 | 3287 
$3684 | g | rity a2 | +rgag | ange | @ | 088 
$ |] #3593 | ¢ | taza tr | 4152.9 | +6098 | 4 | 1189 
‘ — 165 4 | tsar 16 | 143.3 | —3208 | @ | 1190 
$i + 947 | 4 | t922 16 | 133-4] + 768 | 4 | ttt 
6) 9953 | a | tizs 1%] +1439 | — 389 | 4 | 2192 
7 | w2gbo | 4 | rizy 15:1} +133.9 | +1090 ] 4 | 1193 
“§ | #26 | a Prozg | fh ar} +r3g4 1 +4918 | 9 | 194 
7) —apha | 4 | sore) [kh it | rggs | +5398 | 9 | 1195 
— 465 | 4 | ti27 16 | +235.3 | +1579 | 4 | 2896 
+6136 | g | ri2k tt fe 1zh.2 | —jor8 ) 4 | 1297 
+2519 | 4 | tang 16 | 4156.2 | 41603 | 4 | 1198 
+4539 | 4 Pergo] & | at perqpe | — 84s fo | 199 
+3494! 4 | 1132 1s | +147.3 | — 327 | 4 | B00 
—1it0 | g | £942 15 (+137.8 | +3017 | 4 | aor 
+5866 | ot | 0053 1g | +138.2 | —2000 | 4 | In03 
+7289 | 4 | 1134 0 | 4198.4 +4838 | 4 | 1203 
shogs | 4 | 1136 13 |+158.7 | — ga7 f 4 | amy 
+4554 | @ | 1196 15 + 198.8 | +6077 ) 4 | 1205 
—34e2 | otf 1937 g 1} +159.8 | —3535 | 2 | 1206 
H + 753} 1 | 0138 15) +1906] +5097 | 4 | 3207 
I 7] = 6231 4 | 1159 15 +1406 | +4833 | @ | 1208 
t — 8:8 | & | rg 14 | +1407 | +3849 | 4 | Ta09 
4 2 +2395 | 4 | sar 13) +1414 | —114o | 4 | 270 
| +5786 | 4 | ange ry |) + rgtG | +2g85] 4 | rare 
+ so6 | 4 | atas rg |] +rqtea | —roge | @ | rare 
+4028 | 4 | argy 1g j+t4t-e | +2940 | 4 | t21q 
| +azéig | 4 fo asgg 84 | +r4eeg | +2786] 4 | r2rg 
1077 iz | +1169 ) +2526) ¢ ) 1246 4 | 4042.9 1 — git | 4 | tars 
1078 13 | +4117.5 | ~1756) 4 | I347 a5 | 4042.9 | +3238 | 4 | 1226 
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REDUCED OBSERVATIONS 


NEBULH AND CLUSTERS OF STARS, 


MADE WITH THE TWENTY FEET REFLECTOR, 
IN THE 
Years 1834, 1835, 1836, 1837, anp 1838, 
AT FELDHAUSEN, 
ARRANGED AS A CATALOGUE, IN ORDER OF RIGHT ASCENSION, 
FOR 


THE EPOCH 1530. 
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Repucep Osservations of Nesvnm and Crusrras of Stans made with the 20 feet Reflector, 
in the years 1834, 1835, 1836, 1837, and 1838, at Feldhansen. 


147 56 26 
147 $6 56 






mgr 16 4g 
130 9 58 























Description, Remarks, des. 











e Fy preceding of 2. snisethsis ahha: Gk uh Mandl bla Sstcn 
ee F; the following of 2. Requires attention, bet leaves po doubt ...... 





L star; the following of 2. A very F object of singular appearance, 3 or 
a diam. ; forms a kind of cometic appendage to the star, which, however, 
Seca ck Ge wipes 
OF s Re VID Ms gorcccccccvcvecccsertcancctsccsnsrrersscteccses 


B; vy Lj; ¥ m E ine Jong irregular train, the preceding end being much the 
brightest. Whole length = 14 diam. of field, or 22°. The nucleus is 
either a double star or a much more sharply terminated nebulous mass, 
elongated in a different position (146°.5) from that of the nebula (109°.8). 





equal (33...14m), A stupendous object. Sce Plate ITI. fig. 1. 





mg 55 © | Fy el; wm By vg hb Mj; gly abr. cececccccccccceneesesceeeees | PSY 
$47 SU ts | By Ry gorecccnseseraccecessecvnceseve - | 735 
$8 32 |e Ps S35 Resvsseesccsecscerevcccene -| 5 


$$ $B | co P; 83 BR ccsecsscvssencves Seereesenertons tveeneceenncee | 735 
267 $3.47 | OF s Bs Becscccccccccccsvcccsvcs eeecces eactecacccccsecccs eneces 735 
mm 7 06 |e F; Ly R (by dingram); vgvlb M; attached to and nearly involving a | 61 






































28. vB; vL; ymE; at beast zs’ land 3’ br. The follow «Lead ef teen 63% 
; ae ee 
object. 
43 ee eer eg eee eed ee fae Genel 737 
which appears to consist of stars, See Plate IV. fg. 3 
2316 | ceccse © 12494 | 139 3435 | OP; 8; R. Wiis Sock oll u qeecigy Gl & Sabidlls Sos cevedss vavacisocedive 497 
494 45° |e F; vS; Ry; gbM. stofy...-..- seers bt oveccestrestenceese 496 
2317 | «-.-+eee | Ota gga | 09995 8 | OF; v8; R. Tha suid of 0 geemp at 45 bn eesten of prevtg “tte 497 
* triangle formed by the other three. 
§9-2 35 20 | eF; v8; R; 2nd of 4, in centre of gravity of the others.......... ress | 496 
2318) ...eeee | 8 23 Og | 199 3695 | FES; R. The srd of a group of 4 -.......s00e eee deversecnvcere | 497 
1.6 36 qo | VP; 8S; Ry gb M. The grdofq csccceccererercncesacecsscsssess | 496 
3319 | 206 013 79 | 39 g¢.t5 | Pai S83 BR. The last of a group of 4 .....ccercscescunee emascscpeanes 497 
Br 34 go | Fs Rs gb M; 20% The Inst of gy ceccesseescccseresssesesesnesere 496 
2320 F | © 14 26.6 136 13013 ORs Be DMs 40s Povcnccvcsccvscccccessenveccssretescecerccers 490 
3931) ..c0002 lo tg ager | 12g 28 4g | VG Ror eB gb My 15" cccceccecccecevensersccecncccnsesees | G95 
26.7 zo o | PB; pl; LE; 45°; precedes s atar 14 Me ++ -+ cece er se reer eceevee 43 
2332 (A, 18 © 16 244 | 163 1 sf ® 47 Towcani. A most magnificent globular cluster. It fills the etd with 745 
B, 38 {ts outskirts, but within its more compressed port, I can insulate « 
: talerably defined circular space of go” each Caos the compression 
is madd mere deukdad and tio ctars’poem bo sun togethers and part 
| T think has a pale pinkish or rose-colour. 
25-9: 151 | The great cluster preceding the Nubecula Minor. Estimated diameter of the | 44 
denser portion ¢; ——— (not, however, inchuding loose stragglers) 
#. cme a: —— ae hg meg Excessively 
f 0 8 ewer, w the » ® course owing | 
so Gen lew chtvedo amu of he ligea ex tot i 
26.5 145 | 47 Toncani. A most glorious globular cluster, The sturs are =, 14 m, | 482 
immensely numerous and compressed. Its last outliers extend to a dis- 
] tance of 2@ 26° in RA from the centre. It is compressed to a blaze of 
' light at the centre, the diameter of the more compressed part being 30* 
in RA. It is at first vg, then payrmbM. It i completely inmulated. 
After it has passed, the ground of the sky is perfectly black we 
the whole breadth of the sweep, There is a double # 11 m preceding the 
centre (Pos. 226°.5—-4 R A = 6.5 from centre of neb). 
26.5 1 10 | Fills the field with ita stragglers, condensation in three distinct stages, first | 625 
Ye, next ps, and finally vevmb M up to # central blaze whose diameter 
in KR A is 13*.5 and whose colour is raddy or orange- » Which eon- 
trasts evidently with the white Hight of the rest. stars all pearly 








te tereee 





BA. 1830,0, 


bm od, 


© 18 19.7 
33-5 
o 8 sos 
2.1 
e119 45 
oan 12.8 
13-5 
o 2% $7.8 


sh 


o23 67 
© 2 52.3 


53-2 
o 25 36.7 


0 33 43 
o 26 37.2 
39-6 
© 38 300 
4-9 
35-2 
© 28 50.5 


ea 73 


® jo 


O43 9u.9 


o 
ro 
cI 
inal 
wm 
“ 


13.7: 


NPD, teas, 


* ‘ . 


134 37 43 
7 0° 
147 §5 26 
$5 18 
162 28 25 
12g TU 52 
maar 
tig th ga 
it 47 


96 5 19 
'a2 63 «13 


43 55 
106 38 24 


REDUCED OBSERVATIONS OF 




















Description, Remarks, &e. Swoop. 
¢ F; 3; basa small faint double ye np, 2! dist, 2.6.0.0. cee ee ees eeeee 635 
P; Lj v1 Ey 60°; has a double  2’f dist. mp... .- 2+ see- see eere ee ee 493 
pB; Ry pabM; ae" ..-..... Benencenacccurvscoeccsroccecsvencs 50% | 
PBs vBs Re gin b My ag? cc ccsece cece sccseeee nesses es se eanenees 735 
PB; LE; vg bh My gor... cee ee ewer ewer pidhcwanteeevanagt ec bs 635 
LW Pi the preceding of two, The other ¥ Land B. ..,..------- teen eeee 635 
DB; pL: pmEy vgbM. ... PPPTTYTTTOTTTTTITTTrriritiTii TTT ie 493 
B; L; sm E; path M; 4'l; 1° br; pos = 227°; thefoft ....- 635 
vB; L; ¢mE; pemb M; 81; 0 be; pos = 47” iat dasiesanne 493 
dually at both extremities ; has a star 10 m, dist 45", pos == yaz°g, See | 
Plate VIL fig. 19. 
vF; vlE; glbM; 60°1........ Peusuvencunrs prevetecnbeerereres 739 
+ By S$; 1 Ein parallel; em) Mton # tr m 494 
fOba, makes R A 2g m but as this and the ncb af 620, are certainly 
identical, the earlier minute ie preferred. ] 
p B; S$; Ein parallel; v sb M almost to a star . avenisccssauces|, S50 
PP; By gb My Go" ccc ccns esas ne cece ee ensecsseansssecseseaas 740 
vF; L; Ry vgilb M; 2’ ...c.cue asec ccasesescenssssssecenssaaces Gas 
vP; 8; Ry rg? coal a aaah BO bade eb ss eee de rteteceveeesscdoces 50g 
wP; Ry glOM; 207....-+0- et pend <a ccacunemiebovwvesyenpe ews 735 
+ FP; Ry 25"; near one or two stare wie... ease eee nesecscssace 620 
Ws Bs Rivcccrcccereccccssectersnsedaeresseseetecurarecces veee | 4g 
cia hieecemirers Seeduennanes seeeesecscese | ang 
L; BE; gb M; rj; 80°, go" be, Tf this nebola be really ITT. 223, | Giga 
tha BB untied to chat nebula by my Father's Observations must be 1° 
a error. The error cannot lie in this observation, the 1ogth degree of 
Polar distance being beyond the possible reach of the instrument in sweep 
S41 
eF; Ry neara # 8m. (At the beginning of the Nebeculs Mimor)...... | 432 
OF; S; LEg vr. cccessene seneeee Pree eee eee CeCe er eee eee rr eer e er) 625 
Here coms on the preceding edge of the Nubecula Minor, seen as amere | ger 
nebula—the sweep being below the pole and vision imperfect 
v PF, 8; Ry 1g” tho preceding of two .....sscsesseseecnsensceecsene $04 
eF; S. (Owing to some unknown cause of unsteadiness the Right Asoen- | 745 
sions of this sweep are lisble to an error which may amount to several 
seconds of time). 
pF; 8; Ry 20°; the following of two .....-.++--+0e0%-- $e ebeceres ee | §em 
F; Ry vgb M; among stars. (See the above remark respecting RA) . 935 
F; eg b M; irrog figure .....+-+-0--5 aasecesoeretertesenereseue | GSS 
F; R; the ficha is full of the nebulous light of the Nubeculn Minor cones | 765 
The first of un irregular string of mehole and stars which descends at mm | 625 
angie of about 45° from the centre to the edge of the field (i.e inaaf 
direction). 
wR; Bey ontlying -..c ce cccsceecesceseaee 00 0se ess pacesceseesesnese 441 
jas teaajde Woche of dieca endkndhediaiag ln hu he Minor. (Evidently | 432 
that referred to ins 625. 
eF; pL; Ry gv lb My 507 seereeseeree seesevesucence ceensesuce | O97 
av F, Rooebola or group. (We are now fairly in the Nubecula Minor, and | 482 
the field begins to be fall of a faint perfectly irresalvable nebulous light). 
A binachkar nebals, or two, v 5, R, running together . casccessece | G85 
jscsilh esstaliain eln tan ctgh fal DE Pilon, bis ess scacces | 798 
pL; FPF; Rs eg M; (ina swoep below the polo and ill seen) the RA | 441 
ie probably also in error. 
+P, par tree dgarierie galactica R A's not good) | 441 
6x5 
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NEBULA AND CLUSTERS OF STARS. 





Na, Syoon. RA, loo, | NPD. ta905. Description, Remarks, doe. 
ae hom ad, o f @ 
agg5 | Ve 2 °499 99 | 19613 67 | ¥¥B; ee L; ym E; 30°l, 9 org’ be; bas several stars in it; gm b Mto 
h, 61 a centre elongated like the nebula itself, The ned. & somewhat 
and knotty ba ite constitution and may perhaps be resolvable. 
311.6 13 45 vv B; evv Ly a superb object; 3} radii of field in length (24; breadth 
about 7’; poss == 243°. very exact. Its light issumewhat streaky, but I 
eee no stars in it but 4 large and x very small one, and these seem not to 
belong to it, there being many near,.-The difference of BR Ascensions of 
this and the former obs, arises in great part from the undefined nature of 
the object. I prefer this however. 
2346 | tg? © 39 95 | 18 1 8 | pB; pL; ovnl; r; 2° dimmoter...... sarsecere thea tdtvervesbeneess 
aa? 19.0 098 | Fs BR 30” cncsccvccncscccvccescscencvcertentetncsesscscrescnsess 
11. og3 | Fj; L;R; vgb M; 2°. Here beginsastarry region of the Nubecula Minor 
SzG7 | <eeeeeee | O39 Ind | tan 2717 | vB; 8; pm E; smb M; hase & omg’ dataf ..... sorereeesenes 
14.9 2132 | By pS, 1B; vevmb M; basen & 7m 5 distnf....... eeseeses ons 
i438 arty | vB; Ry; gmb M; 40", hase % 8m dist s’ . Perret eee rarer eee 
2yg8 footers | O39 935 | 164 26 33 | P; S; Ri gb My go” Sout ofa fm. (ln Nabe Mle) inbenweuue 
34-6 2545 | Note Fy S; Ry; hasastarg mn. cscs ccesscseccccausensersasaves 
39-5 a6 18 | FP; LE; 30°; precedeaastargm ... errerreri rite terter rir 
437 2643 | Fy 8; Ry 28"; aster g ma ficce ce ceeces obese 
oqo 170 | fy 2 8 | p B; R; fo" has a star 13 m in centre, Cuvern fo & fall Merclested ty 
the Nubecula Minor many stars. 
134 248 | p Py By go® .cccscscseceee ewawnnevacnean svtueesatiueweteseeeeree 
33.6 147 | VP; Ry gb M; 25 r Tikes tak Gaiehis berks OnE see 


in reading the chronometer, Reduction re-examined and found correct, 
946154 | 139 10 12 | Py 8) Rp vavmb Mton me 33m. A trapexium of L, at. follows .... 





9 40 53-6 | 164 24 7 | ¥ F; situated on the edge of the Nubecula Minor.......... gucsdsdevens 

567 35 53 | BP everrevecresusvevece Perereetr ere reece terri tert t ries) de eeersenre 

soe 24.38 | Fy Ry 30° evogssccssccnae cencnenes cee cavertwenseenveccencsnce 

626 25 0g | Pe 85 RG gO” worecee sence er ererererensensecusneuspsnsones eoseee 

B3Sz | cesses © 41434 | 16g 12 a8 | AF, p L, clusterofyS stare. It is the preceding knot (or centre of con- 


densation) of the resolvable portion of the Nabecala Minor which fills the 

subsequent field and consists of irregularty clustered stars 12... .20 m. 
2453 | steers | O42 35-7 16g 27 g2 | V3 83 Re 50" veseesee PPTTUTITETTUITITLIT Titi T TT Ti Terri Tiree 
azsq} VL20 © 44 22-5 | ny 5053 | O; By L; Rs gb M; all resolved into stars r2...196 m; ¢° diam. 
N.B. ‘This observation decides the daabt raised in the obs. of swee; 293 
(ece Catal. of Nebulm, 4c, bh, No, 74) respecting the Right io of 
this object in favour of the latter of two results there set down, which 

' ld conaeyuently to be adopted ax the correct result of that observation, 


235s | tsetse | © 4429q [tas 8 g | eB; Ly mE; sh M; hase LMP vevesescesceescceseseerees 
299 734 | Bs LD; Rs gl b M5 go"... sceccasene ey ‘a 

32.4 728 | vB; Ly pm E, ovals basa # re mn Pesce scence ee seeseeevenreners 

3396 | tesseee* | O44 55-3 | t6g tz a2 | Mereaboute seems to be placed the main body of the Nubecula Minor which 
is o Paint, Rich, Large Cluster of very small stars (1a... 18) Gilling 


masy Gelds, and broken up into many knots, groups, and stragg’ 

branches, But the whale is clearly caneived into stars, tng 

6 47 19 23 | Tuhould consider this to be about the main body of the Nubecula Minor, 
which & here fairly resolved into excessively minute stars, which are how- 
ever certainly seen with the left eye. 














2557 pvc tereee o4s 12.8 | 164 4 37 crnvanrererenssrrees ° 
2558) 45 O46 rn | 16g 1B ry | pP; pL; Ry eg hb Mg © ccc ce ec cccwenscaesnscsecsesacatenanen 
11.8 18 46 | oF. [This obs. gives 47 for the minute of RA. The earlier minute pre. 


ferred.) In a sweep below the Pole. 


235g | 4530? | o 46 sro | 108 37 20 | Bj vL; vg pmb M; ymE; irrog fig; 8° to 1c'l; 4/ or 4’ be; has 
j wubordinate nuclei. See Pl. ¥. fig. 1 


53-5 36 13 | Fi vy L; vgb M; 41, 2’ be; ses aigescl igh weaasnee oeessoos 
ra 36 tg | A very faint nebula attached to the large one of f 483 No. 36, or a subor- 
dinate nucleus, 


37 96::| A large oval mcbula containing 3 stars, (N.B. Mfr, Dunlop's ned 530 
deveribed by hima as easily revoleahle into wery minute stare, Its iden- 


tity with this ie therefore very dowd(ful,] 
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REDUCED OBSERVATIONS OF 


Description, Remarks, do. 


@ + « 


PB: Ss Ry vib Mg 15° 5 Pec ee cece scepenencecrseucneccscncense 
Fz v8; Ra pl DMG Fy rg%ec se ceee ce eece case etanecnneesncusmenes 
An extremely emali bright knot of the Nubec, Min, 15° diam... ase 


pB; 7S; Ry r2*; r. Situate at the upper limit of the nubecula which 
here is atarry. At the other it is nebulous, 


An extremely small faint knot of the Nobec, Min. 15° diam «.+0+ssseeee 
P;, ¢S; Ry eb M toa stellar nucleus 2. cc ccsnsceseererentatenctenee 


ecF; 78; almost doubtful whether really the object tooked for, Has a 
p B x following 2’ dist. (N.B. The coincidence of the places destroys 
this doubt.) 


F, 8, R, 15° follows a stay 72 m on same parallel ....cscasecssscnseenes 
vPF; 8; R.. 


PF; &; Stellar; ‘sel Gade sn aad prevents certainty, but 
‘T think it is mot # star, 


vF; 8; BR. The BR A my orr several seconds. The P D also is not very 


ee a eS ae a p &. 8. Rb M. 25%. 
thers is also another, pos = 36°.8 4 PD = 4’ 


vF,1E,vgbM. Place from No. 29 f298 pos 76° AN PD = 4’.... 


@. A emall + B, highly comp. oval cluster 2°1; 1’ br; vg b M stars 
= 13m. 


A resolved, ¥ ccamp. somewhat oval cluster of close-woedged stara 13... 19m 


@; 8; B; ae eet gbM; 3°. Fairly resolved into rather large and 
not rery crowded stars. 


: ¥ B; 8; LE; ror resolved; go’ 1, 60° br; a close compressed knot of 


PB; Sj oval; resolved; 60" sc. sccceesscessensesecsenseesonacenes 
F; 8; Ry glib M; makes a triangle with 2 st, a. of me ...seeerceeees 


e F; S; BH; at the northern angle of an equilateral triangle formed with two 
stars 11 m. 


The upper edge of the Nubeculs Minor.—Rotolvable  .. 0.6. -ceeeeerenee 
vF; L; Ry +gb M; yf or 5) diam. 


Closter; imperfectly resolved ; rather irregular figure; ¢° diam. Not 
equally condensed about centre; fedes imperceptibly ; haa a double star 
{ia = 32 m) in centre, 


B, Ly irreg fg, with a & 13 m in most comp. part 6... ee cee nesses 


B, L neb with r centre; irregularly EB into a kind of broad saicasks Anis 
(PL IV. fig. 6) gently graduating away to the borders. 6" diameter. 


B; L; irreg Ri gmb M; 37’ or g’ in extent; fades away insensibly 

B; Ly pm E; pemb M; 6; & {ill seen, below the pole) .... 

e FP; S; BR. (N.B. The RB As in this eweep open to error of some seconds) 
ec ¢ F seema to have a ¥ F star involved 

eF; ym E; v1 b M, oa Ray nebuls, poe = 

F; R; 

F; 8; R; gb M; 20” . 

VPs Ls ovals vg vm M pore seseeeee re tecreeetataeeeseeessenus 
OP; ply Ry vg hb M ceverevcees wecuoners veseadnd 


@. vB;yL:pgrmbM. Diam. ‘a ieas dindiadad wanes bel! 
in RA; but there are loose stars to a considerably grester distance, at. 13 
or 14 m all nearly equal and distinct, but ran into s blaze in centre. 


@; +B; vcomp; pawrmb M; 4°; all resolved into stars 15..15 m--+.- 
¥B;yvL; pevmbM; R; gor é diam. All resolved 
A fine, highly condensed @. pabM; diam g! ----++.+0+-- beeteeee + 
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Ke. - RA. 14900, | NPD. 10.0, Deseription, Remarks, te. Bwcep. 
hom. wd ewe 
2476 2 © $7 §0.71| 162 57 43 | Closter, 6th clams; P; R; 10’ diam. Stars 15....18 m (below pole) .... | 4g7 
sve 57.57 | v F, L, p. rich cluster; 6th clans. Stare 1g. ..25 mises ceecee sascceee | gle 
57-5 57.32 | F, L, p comp. el of 6th clam. 20° diam, gb M; stars rz .....16 mj—} 625 
ip some parts almost nebulous, 
6o.0 58 68 | Cluster 6th clas; stare 1a... 15 my a few = 10 m and one of 9 m; 738 
—— M; fills field and has loose straggling lines and crooks branch 
jag of 
613 $833 | F,L, cl; Lommp; gb M; 7’ diom; epee eeaT Ree 745 


2377 | cvececes | O58 G8 [tse 5 34 CBs Sz Ry GUD M; 15% ccccccccsecesccsececcsencerscecssssesees | 49S 
2978 | ereeeere | © SB 9%0 | 163 44 3 | PP: 8; Ry x; pretty compact wecccsevcesseesscecsasersecereceeene | 483 

304 4 © | &; av S,  B knot of visible stare 15 or 20” diam, almout like a solid mass | 625 
8379 | vreveeee | 99-476 | 262 5428 Ly PR; pL; Rj 10M; a’ scevcecresseceensreecsesesscsesessenseee | 74S 


ag%o fp veveeaee | FO 4509) 197 45 19 | A star 7m? After a long and obstinate examination with all powers and | 49° 
apertures I cannot bring it to a sharp dise and lenve it, in doubt whether 
it be a star or not, The etur Bo137 immediately preceding offered no 
such difficulty, giving a good disc with 320, [No dowd! @ “ Siedler 













Netula’’.) 

3381 | eveeeeee | 1 FSM | 16047 7 | BL Rs ws VEL Ms yl cccccececscerecrceccsnsesrestscarsrseees | §09 | 
aga | cereeeee | Fo 1 454 | a26 gr 4 | oF; Rj Snearay Sotar Peete Tere rer er ever errr erie ee Boa | 
2383 | vesseees | #2 EET | rabhagas |v P:R; gb M; 20” ... adenaeesesens cuca cdavecccucew ll 688) 
14:7 4 4t fv PF; 8; Rj; glbM; 15° ceeuccduapeceananea waa en 803 

2984 | veeeeeee | FOB 308 | 6s gott fy Ps pl: Ry v1b Mg af cccecc cess cesscscceeeees esis 625 
316 4° 52 eP; pL; R; gclbM; 2’... oesvevecs oveeeeees eecces evece 745 

2585 [ vereeeee | 2306 | pan 736 | Py pL; Ry gb My 60%. cccccccececesececcuceseceacuces yerperes 495 
3146 745 | F; Ry vglbM; go” the preceding of two ....----e-ceerereceecnerss 645 

334 6 58 | Notw P; pL; Ry gb My 60% cc ccccceseccceserccsuue sessnesesceee | 494 

2386 | sevens | © 2423 | 263 1g 66 | pF; R; gh M; 40" ina ficld rich with stars 14... 15 tM esesesseueee | 625 
29 2625 | Bs Ry gh My 6c" ccvecccsccccncccesescncsccsscascepesccregess | 358 

439 BOF Uy We pel voc idaeaacnndncecescnecenasecs 745 

44.6 1$ 39 | Fs S; Ry 407 csvvcvccsnseosevesceeseee 448 

2387 | 4. 96? 13 70 | 263 47 47 |B; Ry gb M. 80" cccceseesesscsaee 745 
ga 47 44 [pp B; Ly Ry vg lb M; ry go sseweeeecsssecsecetesresseensceenees | 492 

1o% 4743 | Bs Ry gb M; a’ acccccsecccrcascsncccscuccucrvsncssuscevssssssses | 798 

340 47 8 | pB; pL; BR; 2‘. Has two stars near ........6+ ebunecoeeseuecensese | S62 

2388 | cseeeeee | Fo 3 thE | 120 849 | oP; 8; LEB; 207; fall. ofa cceccceesscseecsencsctseertocecsersene | 645 
17-7 $ 6 VP; S; E; glib M  sasceseseessssccces anovecpocesese ts 633 

2989 | cerereee | 1 3 346 | 128 9 16 | w F; S; Ry gb Mg 18% .....cccceee ssacupussstcasaee asseaneus oz 


2999 | veeereee | 1 4 37,8 | 142 $9 93 | The suspected Nebula of f 493 re-examined. I bellove it o only 3 P at 635 
bat yet there reronins a suspicion of nelvalosity. 
208 §9 13 | Rather doubtful, but I strongly incline to the suspicion of its beingay F | 493 
neb with 2 v 8 stars near it. 
B5QT | crveewee | 3 § 6&T | tga 93 40 | pP; 8; RigbM; 15% hasa * 12 m following. Place Hable to some | 591 
error owing to some temporary Unsteadiness in the apparatus, 
seer 37 & | FS. R. Observed when past meridian so that no RA and only a very | 734 
rude P D could be obtained, 
2992 | sweveeee | 2 $358 | 149 g a5 |p B; 8; Ry bM; 30" (RA amcertain) ..,...ccsccerseeeeouseeeesee | 738 





gon pat | Bs Rs pat My ge? accecccscnncnnncccccassoccansncarencassencse | SUG 
2999 | veveweme | 2 § 4h2 | rab 48 gt PvP; 8; Re gtb M. a8" cscceescesccssessensseeee aseasnesanenn os | B09 
452 48 20 | pB; BR; pa Ms a0” ..ccccsensccccccverncrsssssssertnereensnes 436 
2594 | vaveeces | 2 § 46.4 | 122 R49 | pB; 8; R; gbM ....... bes 
48.9 39 13 |} pB; R; bM; 20” 494 
3359S | rerertee * S$ SiH | 244 |v FS; R; gb M, (PD a rough estimate from that of the nebols imme. | 645 
diately preceding). 
5*4 41 3 | pB; R; bM; so” .. 494 
2396 | eeevenee | t 6 599 | 049 th 20 | F; ¥S; BR; taf 2.2... eee | 795 





ba9 Teazr | FP; 8; Wy 0g” ..ccceceeee veceescase see g04 





ag02 | a8 


aang | a. 9 
BH05 | ceaeans 
2406 | cesseses 


2407 | saeceeee | 
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REDUCED OBSERVATIONS OF 








Desertption, Remarks, doe. 


vF; 8; R; bM; rg". RA may err several seconds being only roughly 
determined by an aaxiliary star, having passed beyond the field, 


Chief centre of condensetion at southern edge of an irreg, figured nebulous 


mass 2” diameter, 


| P; pL; irreg fig; rj 2% Nebola and stars the first of an irregular line .. 


p B; pL; trregular nebula with many stars. [The first of an irregular line 
of 7 nebulm snd many stars), 
A resolved nebula or cluster of irregular figure .....+« Caveenssesssscucs 


pB; Ry; glbM; 20% [This nebula war looked for in the place here art 
in swrep 635, dud war notecen, The observation, Aowerer, in seerp 

493 W# distine? and regular, so that there ix no dowbt of the existence of 
euch a nebula, af thie R A, within the come awept (125°... .. 1267). Jn 
all probability, therefore, the degree was wrong read off, and instead of 
124 showld be 123 or 125. The minute con Aardly be wrong.) 

pB; pL; BR; gb M ....csecsees se encscecccucescaces suweesesenas 

BP; L; R; vg b My go dlam 2... 00-cccccc-rarrrercdseues Oteesandce 

irreg R; r; 60° The second of @ train of F. nebaluas clustering patches 
which ran across the field, 

p B; p L; irreg; the end of am irreg. line of mixed neb and st 

8; Rj a resolved nebula or claster ..-.... 

F.R; gb M; r; 60° 





iv FP; Ry gb M; 30" oe... eee ee gekcakiseneacasgeiansecenaesan 


Ths tied seta hae ceelsc tat 68 ies hice tnd Salil, pB; ‘Ei 
inreg fix. 

eF; 1E; 20%, A difficult object bat certain after long attention with the 
left eye. 

VB; 8; 1 Es pab M....-.-..e eee cece sees en en ceca nenesesas pas 
+B; S;1E; psmbM - 

pB; 8; Rp bb M .... 2s cece cece cae na cess ee eeeeuesnne aceacveces 
B; vlE; pgmb M; nesraov S star 

p B; S; carber a doubtful abject. The preceding oftwo ...- 


v FP; 8; 1B; this is the “ dowhtful”’ ned of a forwer eweep 

pi; 8; EB; bM; 0°. The following oftwo 2... cccesesescunee cou 
F; 8; Ror iE 

PP; 8; DE ccc c cece cee ccc w cen en ena nnenennes a 

ee P; 8; Ri vgbM 


ee F; S$; Rp vgbM s 

ee F; thes p of two which form an eqailateral triangle with @ star 15 m -- 
eeF,; 8S; R;vgbM 

eeP, Then f of two 

eee P; 8; Ri; vgb M. The 4th of a group of 4.-.---- 


¢ P; 8; attached to n minate star, onl very near a bright one 


A Double Star, The heft eye leaves no doabt of its being involved in + PF. 
neh, diffused ower #¢%. An extremely delicate amd difficult object. 
Pos, of the double & 224°.; dist 4g”; 15 and 16 magnitudes. 


#7) iy hy BA ele natghs Malag sheng Wega thn Bold 
There is a pedula but T perceive no D & im it. Obs. past merid and R A 
not taken. 


P; S; R; b M among ¢ or 6 stars 11m 
B; 1; Pa shel Actelion i salevna'enea'e bravertsrseee 


ais Ss tisic) ojigkaeh aeevet 
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iT 
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44 
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tor 16 4 
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14338 § 


139 28 40; 


29 40 


142 apt | tas 47 53 
143 20g | 135 43 § 








Description, Remarks, &c. 





B; RorlE; psb Mton & ; bas also e @ involved which looks like « 
second nucleus and several small st about it, 


pB; 8; irreg R; pab bat not to M, but rather to = point near the 
southern edge, 


. Ls decidedly resolved, and bas scattered st. (This is an 

oatlier of the Nabecula Minor.) 

PB; vmE; palbM; 2)’. No other near it within 3 Geldsin RA and 
3 field's breadth im declination. 

vB; L; vm E; papmb M; hase # 10m; Of coccceseseseere +ee 

vB; ¥L; emB poe 118.4; 1st g¢ then sm b M to mucd 4’ 1 af br basa 
* oma f—(N. B, The plice assigned to I. 231 in my former Catalogue 
& RA ft 27* 22.9° NP D 120° as" in which it is now evident that the 
rinete in RA fat mistaken, and the N P D materially im error, since 
by the remark in sw 644 it appears that there are not too distinct nebule 
in this place, The difference of the deseriptions is explained by the low 
situation of the object is the latitude of Slough.) 

F; BR; 12° follows a tam. This is possibly identical with the next 
but one, with a mistaken minate, 

eeF; v8; Rj; the preceding of two in field together...... PeveTTTy Ty oon 

F; 8; Rj; the folk of two. Possibly identical with the last but one. 
(Both nightly redaved. 

B; pL; m E, oearly in the parallel; pmb M i... eee 

B; Lb; mE; gb M3 rf lomg ......ceeacesee shanuees sonnerhesee ys 


B; mE; gb M; 80" P D rough being tnken 2 fickds past the meridian .. 


pB; 8; BR; gb M; 15". Pollows a pretty bright D star 
Not y F; R; 70%. Has a double star m p.....-.s.sessceeeee pn evee ten 


eeP ... 
v FP; v8, The preoeding of two 


v PF; (sky cloudy), The following of two ...--- wo ebaseeaasece 

FP; 8; Rj gb Mj; 1s*. Has a star neng it, following 

pB; 8; R; gpmbM. The preceding of two....... Ke beve nent eeee 

P; 83 Ry 20% ......seee pucneevus ee eee 

F; 8; R; PD roagh, being taken when considerably past merid.. . 

¢F: R. Place roughly obtained from that of the foregoing neb from 
which its position is 144° (= 54° 8 f). 

F; 5; 1B; ¢lbM, The following of two......+s0+s4+ deaeeaseseere 

v FP; irreg. Ry vig hb Mn. eee e ee ce nsec eee tree eee aeeeeeeeeeee 

OP; R; vrglb My go” ...c.s-eeene eae ceees pacaeeeeerenenbeseaees 

vF; Rj; +¢bM; 40%, Reduced on the supposition of a mistaken wire 
(1st for smd), And there ean be no doubt that this supposition i correct ; 
as (independent of the coincidence of resalta) were it otherwise this oebula 
must have been im the field of view at the moment of Lpeartes rag woe 
622, and, being at least equal in brightuess to that uctually observ 
could not fall to have been noticed. 

PB; Ry mlb Ms; 957 wesceenesee teaces 

+P; ¥ 8. Requires sttention to disti it from a star 


Pivbl; Ry rgevlb M; 4f .ceseenee 

¥P; Rj gb M; 20” «ceeseee eabegease ecccevessqsese ebddewtarnaws 

B; Ry gb M; 3o"—{N. B. Hoth observations are correctly reduced, bat 
there is an abv error of 10° im one or other, arising from mis-reading 
or mis-registering of the chrowometer ; amd I consider the obs, in sweep 
744 to be more open to that mistake than that of sweep 497.) 

B53 85 Rp rg” cave csssccccvevencerssencaanannraceneues 

VV FS Sascscrsvcares bbe eeresnanuserarresese Ceacss sass sosaueenr 





Q 
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RA, 1890.0. 
bom, od 





Deseription, Remarks, &e. 














1 4% 49-5 e F; p L; certainly not entitled to a place in the rst class. —(N_B. The Right 
Asomaion here set down is of course to be preferred to the roagh RA 
(1.g2-sg-b) of my former Catalogue.) 


2443 | L. 105 144452 | 104 54466 | pB; 1B; paimb M; go’ ecsercererececcsenreccceeeesesesssesaane | O49 























h. 165 
2444] IIT. g60 | 245 503 | 18435 53 [ pF; Ry; gbM; 25°. No other neh within 15‘ all round.—(N.B. This | 646 
b. 166 remark shows that the nebula No. 167 of my former Catalogue is really 
identical (s# there suspected) with ITI. 460.) 
2q45 | -ceses+ | 24h agg | 126.43 20 | PF; 8S; Ry bM; 15°, [Jie barely possible that this and the next nebula | 436 
way be ‘identical sith od, 2441 end 2442 by a mistaken degree in PD.) 
2446 | «seoseee | t 46 515 | 126 40 86 [cee FSR. RA only rudely taken by o star, belng out of the field...... | #03 
ag47 | TTT. 266 | 146 480 | 99 53.24 | ee F; go’ ..... eee eee héueiceesaeesseduepeees sc itted paraecacee’ 650 
2g48 | eeeeeeee | a g7 sh7 | 199.45 12 | pB; LEB; pabM; t5”....... sanacantuasiede ares veteederecepencse 644 
60.2 45 6 | pB; pmE; pgepmbM; qo” «....4. 645 
61-9 4533 | B; 8; Bj pabM wo... scceeeeee eee «++ | 496 
2449 | ceveeees | 248 gO | 147 9033 | PB; Ry gbM; 40" 22... ceeeerecrerecreceers ¢esesnese severe | $09 
2450 | ceverese | gh ages | 14795 43 Pv F; 8; Ry DM uw cs ecceees 593 
2451 owe 148237 | 96 1418 |v P; B; vibM; q0".-...-.-- 739 
agg | IIL 468 | 1 go 32.7 | 103 19 gt | FP; R; gi b M; a0%...... 649 
2453 | tererses | rg 365 | rey 7 78 |p B; 8; R; gb M; 18%... 643 
46.0 7:18 | F; 8; Ry _1b M; the vlithleais Neils fini cinta ‘aad teal are 646 
‘2 mistake of 10° must have been committed in reading or registering the 
chronometer in ome or other of these observations. There is no apparent 
reason for preferring either. 
2454 | eters a gt s6.2 | 14% 96 58 | pB; pL; tE; attached toa star 1am $93 
2455 | teeeee re t 53 $24 | 14649 139 | pF; 8; Rj makes an obtuse angled triangle with 3 st rz m --....... wee | $93 
2456 | vssseeee | E SH 37H | 16¢ 3 g | Somewhat doubtful, but I believe it is av F neb involvingay Fm ...... | 745 
42.5 3. § | F; v8; BR; hose y va wn og” dist, gg? piece enecseee cues Awse een 622 
434 $ © | oP; 8; R; 10% close tone & stars. ceccreeeceesceraceee 746 
24ag7 [ocecerees | 25S gg | 158 4126 Jee PF; ¥S; R; basa # 14 m preceding, dist 100”.... 508 
2458 | h. 192 156 6&3 | amg 720 | + PF; 1E; gb M; ag «-.++--4- ced cvcrccdeeeets sesceen . | 646 
245g | ceesesee | 57 46.0 | agg 96 8 | pF; Ry gb BM; yo" ccccccescccccnunensnoneneanrcses $13 
2460 | h. 196 159 349 | 116 36 17 hy P double & heeled lace F nebula UKs vuavedesean wae | Gg6 
ag6z | evesseve | 59 388 | gx 5853 | FP; Ry eb Mg rj 15° a difficult object.cccsececererercsseceseeeteeee | G89 
448 57 2g | v5 0B; By a7 cece cece cesses esaaaeeas errr Tre er 7§3 
ag6a | ceseoeee | 199 40.0 | 126 16 46 | P; R; 30°; vavmb Mtoa * 13m foq 
42.8 18 g5 | F; Ry qo"; vovimb Mtoe # 12m cesses ees ee eee teense eeeeeeee go2 
2464 eng at 2 | roo 66 24 | OP; 8; Ry estofagroap of 4 -ccceesseeere eee aansdenne gimatwanne 650 
- 199 
2gha ge at 47 | roo 56.24 | ¥F; 8; R. Theandofagroup of csscceresseseresesserceee sees | 650 
2 200 
aq65 IL 484 2 1974 | 100 57 tg | ¥F3 8; BR. The grd ofa group of g.-..0ceerene ree re entrees -reere | B50 
- 20% 
2466 peal 2 £229 | 109 59 24 | ¥ Fj S; R. The last of s group of q....eceecerreeeenersenarvececses 650 
203 
2467 | seeereee | 2 9160 [gy ge 8 | py Ry gl b My gots ccrececeeree oaeaneccasepsesscoce sieasaen $03 
2468 | ...-.-00 | a 4 17H | 126 99 90 | p BJ LE in merid; gol; gb M..... Peer errer ry ort rt ese err 486 
19-7 47 42 | VP; 8; PEs as Laat br cece care recsre ere rerseteee wed eeescesenes : for 
24. qo 16 | pF; 1B; gb M(RA correctly reduced)...--..--.--5+ seunteneveces 1 | Sos 
ese 39 + | v PF; R; place roughly taken being past the meridian ...,.-cseceresess | Boy 
2qhg | sscaeeee | 2 Sang | raz4s 3 | pB; S; pamb M .....ccsceeereeeee ceevansconstsseserreareseses gs 
12.7 4422 | Bs S; Es pam db Mj 18%. .ec cece eee eee cee cae n rae eeesemsvaanennee S44 
2479 | avevecee | 2 6 98 | 132 50 2 | pF; ¥S; av mb M, bike a blurred mar ....6...,.0eceeeeevsesues ene | 89 
13.1 49 23 | F; Rj; gb M; 430” .... 752 
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Deerripticn, Remarks, de, 


F; R; b M; 60"; ill observed in a south-east cloud ...+5-+eeseeen enon 


B; Rs gl b Mj gov... .seeseccens ee veccucccesspeces éesecnuen awee 
Notv P; pL; Ry vgb M; 0" -..- epee esas pa cecncscerrersdrssese 
eF; v8; R; pabM; hasa » 7 maf and 6 other § st intermediate .- 
BPs Ry pb MG 20" oo ec cen cece neces scenes esaeanearrereetnntenee 
eF; 8; R; bas two small stars very mear it..--+.-++ee+ereeeene 

pF; R; pslbM; go* has a & $ m following in parallel 
Noty F; R; pe b M; 25° bax a & 9 m fall 4’ dist ...-. eeacccrseceve 


pB; 8; R; pabM. Has a ¥% 10 mexactly foll in the parallel just at 
the edge or 35” dist fron centre. 


pB; 18; gbM; rc; 30%. Has a coarse double & pret. eer rere nese 
FP; Elin parallel; g lb M; 20°l ....snuee adcanrenrceees worrrre Trt 
pB; R; gpmbM; Go" oes ee eeee bendcesenesacuce sesauensexcaced 
WP; Sj Ry CLO MG 15% --- 0c ccc ce ces renee ete ecrsnsesseesaannes 
OP; 85 vib Ms 207. cveereceectenessssssasnesuseveuene . 
oP, L;R;gibM;j a’ .....- posteineedbenusds+t54 pesegne vebens 








pB; Ey gb M; go"l, gg" br occ scscceeeces cavewns se POVeTeTTT i Tit 

WP3 LES gb Mg 25% sscccccecccrrerenssesesssnsns veccenreerer oer 

F; pL; LE; hea & 8 m 7 dist,af ...,-- eeevecees pregacsce penese 

ee F; pL; BR; 4o°n pa & 11 :m,—(N.B, The night appears to have been 
hazy and was interrupted by cloud.) 

+ FP; R; 20%—(N.B, An extrnordinary discordance in the observed Right 
Ascensbons of this object, for which I can assign no reason.—The redac- 
tions are correct.) 

B; pmE; pabM; 30%]; position 215°7-- +e ee reer ee eee seeeeeeeens 










pB; mE; gb M; Bot, 157 be eee reer test snena eee eeavns aes 
pB; S; LE. Transit loet owing to u paeing cloud ........46 malas 
No description—observation evidently hurried ...-..- aapee . 
pP; 8; Ry pe mb Mj ag’--secseerererserees steeeeeessenunee 
@ PB; irreg Ry ED Mie cscserescerceeccesersesenenes verestoeas taseae 
ee FP; 6; BR --++-seees eas ncesecsecenengescassaces vererteee 

Not v F; S$; Rj almost stellar; between a et nearly in the parallel ...... 
F; 8; R; gh M.x5*. [Both R A's correctly reduced) ...+--+.-+++4: 


pB; L; pabM. 3/1, 2° br; either Bineclear or more EB on the nf side 
than on the opposite. No ofher web near it. 

B; L; pmE; vambM; roo"l, 60% be. Unequal bright, and ex- 
hibiting an approach to the Dinuclear form (See Plate V1. fig. 24). 


eF; 8; RB. 26° the preceding oftwo ......+ soccccceurres seereesees 
vP; pm E; hasay F star at the of extremity .-....+++ soesevenceses 
F; 8; R; gb M; 20°; the following of two ....----+- PPTTTeT Terri yes 
pB; R; bM; 35°. Observed in a south-east clomd-drif......++.++-05 


pB; &; Rj; like » star 12 m a very little rubbed at the edges, a curious 
ittle object and easily mistaken for a star, which, however, it certainly 
is not. 

pB; By gp mb M; go” cccecsereerecsessteseecerencarsseseseens 


B; pmE; xb Mj 90"5, 40" br cee eeeereee abe secnsacanacncenterees 
B; L; mE; pepmb M; 3f long; pos = 151% PPO PeeTyr yy esnea 
B; L; rmE; pst mb Mtosp L, R nucheus; afl, go" br wee. ce eene 
Bs Ry gh b Mj go’sresecseeesvweneeeceereees eeessecseannscence se 


pB; L; pmE; vglbM; BU, HO" OE eee e ees eeeew wen ert eer nneeene 


F; Ry; gb M; taken for No, 3 ew 20, but proves, on reduction, to bea 
different 
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REDUCED OBSERVATIONS OF 


Description, Remarks, de. 


Py Ry gb My wsccssesccesesscesnureces Sdactua rece iekeendes 
P; +5; R; pab M; atellar.... 


vF;1E. 
vF; pmE; vl M; 60°], 40° br 


B;vL; pm E; +rghM; 3)'1, a9 be, 
star 16 m, 





Has in or near the middle a 





PP; Ry OM cessccvvesecvreccenserenrnsvetseritenree cereus Preys 
F; BR; gb M3 2§ to 30" cesses sseeeees 


Note PF; Ry; palb M; 20%. Hosa oar m2! mene e sees eect ee eenes 
Viewed past merid. Seen in place but v v FP, as it began to clowd ......-+ 
pB; L; Ry veg mb Mag diam 2... . ccc ee ee ceeeewnneeenen 
pB;yvL; Bi gebM; gdm pee baeehaee+ese one veestvsusantes * 





B; +L; Rj; ry x Aret yg then pa bh M. With the belt eye I ove it 
mottled, (N.B, is no doubt « distent @). 

PF; pm B; 50” the preceding of two ...cscevencversceuresnesesaeries 
e PF; Rj the following of two ; pos from the other = 120°.....-...-- ees 
PRP; VE; gb My; 29*.ccccveesecverecvesres Gvecusuanashdseeute ses 
PF; 8; pmeE; 5b  iqrestag stand) eeseces aigunnne 


Seen found in sweeping for 4 205 below Sai It ra ai the same 


R A but farther sowth. Only this neb foond. 
pF; R; gtb M; 15°.. 
Noty F; &8; R; b M. "(B A, roughly taken ‘by the intervention of an 

aasilisry star, bekng past meridian when observed). 


B; L; vm E in pos 80°; ¥ ¢ b M fo an axis; 2] 1, 1 be 
Found in place and viewed p M, but very faintly seen .. 
Star % m the chief of a cluster of 18 or 20 Stars ~ 0 ere eee ee 
F; 8; almost stellar; but EB; has a # 3 m prec 7}, 2/0 
pB; R; vgb M; 9°; resolved into st 15m. A very falut nebula (??) 
precedes, 






8; 5; L; irreg Rs 24° diam ; all resolved into equal stars 14 m.—Has 4 
* 9m 43° af,’ ‘list, 

VB; BR; gm b M (binry) sce sc cceee eee re eee cert rr esse nssentaaee 
ee FP; barely perceptible .... 20. .6seessenssesacear SeeTECeES TET erry 
wR; Ly Ry vg hb M5 2p! diam ccaceecwcssrrccereneeeareseasaanes 
vB; R; gmb M; go” (hary) ... 6-6. ecccsseennnceree wonvecsensees 
i; vB; R; rst g, then sv mb M; r, mottled, but notresolved. (N.H. 
There must have been o mistake of ‘ro! In reading or registering the chro- 
fometer ia ome or other of these observations, The redactions of both are 
correetly performed. } 

pF; vL; wtg then ps b M toa F nucleus; mE 8 or 10’ |, 2’ br ...--- 
B; vL; mt+vgthenpss mb M; 3'l2be,m BE. (NB. These dimen. 
sions can only refer to the brighter portion.) 


pF; Rj glo M; poa froma x 7m = 91°60; ARA—74.5; & 4B -. 


vF; R; pL; +1bM; go*. (PD evidently 5’ too barge) «1... .00--+- 
Bie P; coe aan te banee a) diaMsssecerecceccnes 
P;L; Ry glib M; 2 --..+-- PTT eee 


P; m Bin poston 3735 gO; ‘YL 1s” te wa 
pB; BR; gb M; 25” 
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No. &ynon. B.A. 1p | NPD, ASO, Description, Temarks, de. Bweep. 
_he mm, #db on @ 

aga7 | 4. 548 3.16343 | 127 50 49 | ¥ B; v L; 4f diam, ret g, then + 5, vm b M ton stellar nucleus .......- Sor 

12g 49 379 | vB; pL; LE; vam b M, to a oucleus 2” diameter ......... 636 

2528 | 4. 206 3:16 132 | 157 6 go | pB; lereg RorlE; vy Ly eg b My ry 9! ecee re eree ener 508 

2g2g | 4. 547 3 16 13.8 | 107 42 49 | pB; pL; x diam; i cbmiaealiasanan ae elaiad:, we. | fon 

14-9 43 0 F PBs Ss Bs pet M cccrecvcccccscccccssscccccverces canes 636 

2630 oes w 3 16 13.0 93 38 4 | F; Ry; bM; 20%, The firstofy .........sceeesceces pcaersanenenana 739 

24 

3511 196 | 4 26 18.5 93 37 4 | Notv PF; ¥S; E; 60r8"; and of 3. Query if not « nebulous doable | 719 
1. 297 star, 

2642 | eveveess | 3 26 ans 93 32 24 | PF; Ry bb M a6”. Tho grd of 3 wr cece cenerernenceece veveccecccece 79 

2533 | vreeeees | g a6agy | rea 7 30 | FP; 8; Ry b My rst; precedes TV. 77.2 cece cece seaeecceusencceeus 642 

2534 | TV. 77 416 68a | ata 8 a0 | F, Attached cometically to a & 9 m which forms its heed. It is an exact | 32 } 

resemblance of Halley's comet s# seen in the might glass. Pos, of tall f 

= 299".1. H 

53.2 8 ag | A complete telescopic comet; a perfect miniature of Halley's, only the tail is | G41 


rather broader in roportion ; mE; go” i; the star at the head = 10 m,. 
See tig. 27, Pl. Vi. 





2545 | wweeseee | gap akg | aay ¢ so | Go” diam; ve vm b M to mucdems; 7 a dite pcs eee er creer arnn ee eccere Son 
2536 4 28 17.3 | 108 sz a5 | Py Ry gdb Mg yo cece cece cee c cess eaeeewerenceae ser | Gg 
2537 3.19 s7-6 | a6 tp 8 [PS 85 Re cpm b M5 1g cece eases nee e eee e ee eeee for 

58.0 19 30 | ¥ Fj; BR. (Clouding over rapidly) ......csccceeerers ve ve- | 656 

65.7 19 99 LVS LES ge% woccrrsrscrceerererevevcerscereteshosas s . Soa 
2538 | ----+--+ | 3 at a6_ | 132 g2 28 | B; R; pambM. A double star precedes .... 0-00 +e+e-> see | 64s 

18.9 52 42 | PB; Rj pol b My gov...- 6... es eens eee eeceeenerearevenaneees 644 
8539 [ +*s-° soe 1 gan 2g.3 | tat ag ga | vB, IE; psb My gs ..se ise p0acencce cece rorrererisesstedod ce 645 
29g | eveesees | gear guy | 27 gg gu | P; 85 Ry hate de ram ef cere cree cesses eens ee eeteenses itanbnowee Son 
BSQT | sseeae e+ | 421 48.3 | rof 2a 2g bd Bey pad b My 20” ccsscccrcrerewscraceererertrtsretaeeser ‘ 6e3 
2gqz | I. as7 3.3149.. | W329 gr bade Beir lst; PD roughly taken ; Transit mised while chenrving B44 


2543 | treewees | 3 2g S59 | as52 | ¢F; 8; palbM; bens 8msf. Very dificult and probably not to] 6¢2 
Bit ‘eam uthet ¢ a recently polished mirror, such as was used in this ob- ' 
servarion, 


2544 | tesewees 4 23 68.5 mg 26 pB; R; pabM; 30" $heseossece errrirrr errr irre Tee Terre tT 635 
+ 


24 
2545 | 4 598 323 234199 + | B; L; m E, bet with a BR ooucleus much sina te ‘aiming 3 Fl 635 
atmosphere. P D roughly taken. Transit mised, the observation havi 
heen Jost by relying on the R A given in Mr. Dunbop’s Catalogue (3* 2 355) 
which is too great. bat hero act coum lo aemumed oh sundeun oo puobal 
nearer the truth. 








26¢6 | TIT. 246 | 3 ag gry | arr 23 50 | By Ls pm Ey pam b Mg ad cscs ce ceee ce ceceteaeseseeseseseene 642 
42.5 24 8 | By mE; gm bM; gol, go” br icc. ce cece rere ce ee sesseecsensneece figs 
age7 | TIT 487 ) gag ghz | 105 47 45 | VP; Sp 1 Ej glb My ag! ceeceree cer eeeserrersesseceneceeretees sr 
2548 | IL. ag0 325 194 | 0g 15 2 | pF; pL; Rj go” near gst, 2 of which are iom ..-..,-- 645 
20.3 16 2 | p By; R; first yg them mores, b M5 7o% ssc rset eseeeersanenreceures 757 
1549 | aweneess | 3 ag 95.6 | 140 52 93 | ¥F; Ry gb Mj go” cs ceseees 
38-5 $143 |] ¥ FP; pL; irreg; near stare 
25$0 | weseeeee | 926 7g | tt 948 | Fy Le; Ry wg hb Mj 2’--.--ncsee eee e cs ee we ce ences e ses essssseaaes 
2551) IUD. sso | 3 26 rBo | tho §2 gt | w Py 8; Re. ese cee e ee ee wees ane 
18.7 5235 | vw F; Si BR... es ee ee ee ee ‘ 





3553 | ceseesee | 3.27 Sig | tab ga q7 | A very remarkable ned. A decided link between the nebule M gx and | S01 
May. Centrey B; somewhat extended ; gvmbM; a 11m pear 
the edge of the halo knvolved, The aren of the halo v F; general position 
of the bonger axis 20°.8 whole breadth = 3°, See PL IV. fig, 1. 


10.2 43 43 | v B, E, resolvable nuaclews ; of has 2 or 5 #t involved ; the preceding Arc ia | S02 
the brighter, I think the oval ia in some degree filled up to the south. 


3533 | UL S57 | 3 a7 eee | ama gz .. | Place from working list, Seen sweep Si. but ander circumstances not | 644 
admitting an observation of its exact place. 


62 REDUCED OBSERVATIONS OF 





Na. fiynan, B.A, (e800, | NP D, eos. Description, Remarks, tke. 
eee hom ad eoseg 
2554 | IIE. g60 | 3 27 384 [| t10 57 = |e FP; S; R; between 2 very faint stars .......-....- otaagedanene aecus 
ato §6 s0 | + F; R; sitwated exactly between 2 stars rg m (about one semi-diameter 
from either edge by diagrazn), 
ang $645 |e F; 8; R; vib M. Situate between 2 v S stars... cc cece cece cere ee 


2555 | IL. 263 4.37 445 | tts 3028 | B; L; R; pabM; 2%. (The P D differs 4! from the working list, but it 
is expressly stated in the obs. that the index was correctly read, the dif- 
ference having doubtless been noticed st the time.) 






2956 | cceeseee | 3 28 greg | 429 48 29 | e F; v S; the preceding of 3 -....0...0005 maces wus suvaanect wieaieds 
2557 | veers «| 928 505 | 12547 9 | © B; pL, lB; gmb My the ad af g...... eee ese eee secanaenees 
2558 | exscenee | 9.28 52.9 | 1294949 | B; 8; 1E; pmb M; the od of 3 of the same R A os the second ....-. 
2559 | 4. $7 3329 125 95 + | eB; L; R; pebdM. A finenedula. The oba. of the place like that of 
4 $91 above was lost by settiag the instrament on the given in Mr. 
Dunlop's Catalogue, and relying on hk R A (4* 30") which dae oo 

instead of sweeping over them, whea they could not bave escaped bei 

regularly taken, 

zsto | IIL. 961 339 84 | ten a7 ag | P38; Rs gb Ms wg ..cccsceseaes Sus ecen decease vad naendaahenaen 
oT 28 x | Py 85 By OMG 85 ceceesec es ee ecco rene neewsnssasunanraaraneens 

3562 | -cereree 3 29 33-5 146 of 6 B: PB; R; gpm b Mg 70" cccscccccecccecncreeesstseenre e 
seaeee -+-+ | * B. Seen but no pleos or deseriptlon further ..+e.seceeesen ae - 

2668 | nccccene 3.29 $85 108 $4.20 | p Py v Sy Ry pmb M cccueceeeeceneenenrnsrarerseaene an 

Il, 263 330 96 |tsg g 6 | B; Ry gp mb M; go” ......- sence cesensscccagcucceeseus 


2564 | --+reaee | 3 goag8 | 126 495 | Gs +B; R; gmbM; go”. A globular cluster in all probability iden- 
tical with this, was nleo seen in sweep 636, while searching beyond the 
meridken for A g62. 


trates sees | ¥ Bs the ast of 5, seen but no place or farther description «.+.eereree+-- 
as65 | III. 4st | 3 go 58.6 | ro8 go 44 | p Ps Ry gl b My 40% .....cseeeee see ceeneseereeeenenens 


» 
wa 

~ 
wt 









paste 1. 58 $32 59 | 123 942g | eB; pm E; pa mb Mj Go hicseresseseceensensaecensnersrentes 

$9 35.35 | By Re pam b M; 50% cccccscnswnceseerrersraetesenessgeenpeeees 

2967 | IT. $93 3.35 500 | rog ag a7 | B; Rj pam bM; 30” cccseces sansecsencceenseerrereeserses wave 

2968 | W1y.ag7 | 3.32 $57 | 22g 26 gg | Bs Sy Rececacnerereuetecccereeeseesaeuees senecscesseccenasces 

2969 | cccceee | 95057 | 26 or gs | By vB; pL; pab My ror resolved; 2’ sccccesesssseceeeues eee 
6B. | 25 59 58 | VB oeseee se ee eee ceennanneneren reste rebebebeeestassranes 

vB; the 2d of g, seen but no place or further description +.s0sssseseees 


3570 | I. 107 332 143 | 109 $98 | vB; L; R; frst vg, thenys,rmbM; 3’ .-.-.- pescescocegencncce 











3570 | ceceeees | 3.32 344 | 126 Bag | vB; BR; pemb M; go’; hata HOF .caceesseeeeeseeceeeeees 
ante sess | ¥ B; the 4d of 4, seen but no place taken or further description »+.+.+.++» 
S572] creneaee 33% 97-6 | tz 52 aa | PF; em EB; vg) b M; 2°), 20% br; om 7 m precedes in parallel ..-... 
S573 | wseeecee 333 #7 | 234.3939 | By Ry raw b M5 aa ceeess ewes cues cescccccnccccess PITT TTT Te 
$0 38 st | B; R; psmb My go” ...-s00s 0600 semen seeecessscenacdeuenetese 
2574 | esencees | 355.206 | 11646 3 | FP; 3; E; gp mb Mg 15%; hase & 6 f dist a’... ceeee sees een erenees 
2575 | II, 267 333305 | ry 6 go | pB; TE; pg mb My 95" cscsccrecereereeessteneennsussesacunan 
43-4 6 o | pB; pmE; gb Mj 2g” «..... PPTTTITTITETiTi Titi Tete . 
33.8 724 | pF, By pal My govl ccccccweccenrerceemavperereree 
2576 | ....sees 43423.6 | 2B 3 55) | By 85 Rey tg! wear eereeeweccseeeereeeeeesecssenesane 
234 § o | pB; +8; pabM; rg% (clouded) --+-++--44--eesrceseenee esgesece 
2577 | TL. 291 344320 | reg 2 36 | Fp vm Ez vl b Mz; 3°l, 20” br; pos = 184%a.. ee eee e sree sewer ene en 
32-5 300 | Ps Lym Bs eg eb Mg got dl cacseccewarrernnseeeenserssete oars 
2578 | THI. 9g8 | 4 45 22.0 | ata 48 50 | F; S; 1 Ey gb Mj 20 ceeeeesee sce eneees ca cecsgeseheseser=seenes 
249 99 330 | Bp LEG ps b M ccccenncnvees sass aseueacceecemsseweanes 
2579 | eeesenee | 395 $8.q | aag s6 go | pP; 8; Ry pam b Mg 20" scecerecres-teweaee-se een see sees sees 
2580 | 4. 426 336 402 | 137.45 91 |B; L; pmE; embM; tool, 607 bre......---+ pad dsuvaderavesece 
43-7 46 53 | +B; L; mE; vem b M to nucles = # 10 tives eeeseeeee ee reeee 
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3593 
2594 
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LU. 460 
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4. 480 


TR. A. 880.0. 
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337? 


3037 128 
337 22-5 
24-3 


337 any 
35.6 
25.9 
338 56 
3 33 54-5 
5384 
S94 
339 537 
341 26 
3 42 $53 


6140 


345 25-9 


3 45 34-2 
37-5 
3 46 4a.8 
ea 
3 45 $9.5 
347 63 


8.3 
1O.§ 
3.47 154 
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343 27 
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30 


NPD, 1890.0, 
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NEBULZ AND CLUSTERS OF STARS. 
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126 23 49 
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° 


53 


19 
19 





42 
139 23 
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Description, Bezsarks, ee. 





B; pmE;pebM. The is taken from Mr. ‘s Catalogue, 
bot I have reason to believe this R A too great and the N P D also mate- 
tially in ———— 136 35 would be preferable. It was found by 
eweeping past the meridian. 

3 vB, and evidently a globular clester. Observed past meridian, clouds 
having prevented its place being secured at the time of transit. 

F; v Lj gl bM; Ry g! cccecacncccencnspesseeueeesamamnusencees 

pB; Ry; gm b M; Qo® creereseecencsonenrersrscnatesescsseesseee 

p B; R; vsm@b M toe nucleus = & 13m; 60°, (NB, Both observa- 
tions agree in making the degree of PD ro8—whereas it appears in the 
reduction of my Father's observations #8 109.) 

Fz Ss Ry pb MG 16" cececseeencesererrameewarseuesers 

PP; S; Ry BM; 20" cocscrcccnasnasesesesee serrererace 





pB; R; gp mb Mj qo” sssceeewecneereree Prrererers Tit 
pB; ¥L; +m E; 971, 20° br; POS SABE Besecerensenssteeenenaees 
P; vm E in pos = 39°55 3° hong css eaneeerecrscesers eens 
A ray nubula (vy m E)v gp mb M; 21; pos. 42°35 38° ls no mensure.. 
pB; vm; gib M; aray nebula, 4’, 207 br; pos = 38.0 eooveree 
Fy Sy Ry 1g’s attached toa star 14M cevreeee ee eseeeeeeneseeeeuas 


PB; VLE; pmb My 25% cerecesceeeersererenrertccssersceccnes 
+P; R; glbM; 15%. In a constellation of B st forming almost a 
cluster 











F; 8; Ry b M; 15”; one of a constellation with 7 B stars vabauee ahewe 

FP; irveg Ry; glb M; 30°; basa & 7 m f, and others near... . 

Viewed past merid; found in place; pB; Ri gb M; 30° --- 

VPs LE y gb My ag tsreeeeceeeee seweur canoes seeegateneenrenvarse 

P; S; pm E in the parallel; gb My 1g"Lssseerererenceseeessesne ee 

Py pL; Ry vib My 50" ---ceseaseer entrees tensnareee 

ps Ry gl b My agfecreeerscneceererearrereerens ‘ 

oF; §; R; precedes 2 B st and tho nebula IL. 962 «1 +---eereere reese 

eF: 8; makes an obtuse angled nearly isosceles triangle with two xt 10 m 
nof it. 

pb; LE; gbM (newly polished mirror) ; makes an obtuse angled triangle 
with 2 st 10 m fo its north 

P; 8; R; mokes an obtuse angied triangle with 2 B st, the one preceding, 
the other following it. 

pF; Ry vib M; 20% (Newly polished mirror, but the sky dull and 
haar forming ; é0 that this may very possibly be 4 423.) 

+vF; pL; Ri +glbM; So", 1 feel eonrinced this nebela is too faint 
to have heen seem by Mr. Dunlop. Put om the g-inch aperature, 
could not discern the least trace of it. Mirror polished yesterday, and in 
high beaaty, Sky superb, 

WBs Ly By vg vi DMG 2 eeccccccsnneeeneccsceesemnnanratescnes 

pB; R; gh M; a’ has a et ram mear it cece cere ee eeeeenennen eres 

pB; pL; Ry; 90%; makes n triangle with s stars 13 m about 1 radins of 





nebula (by diagram) from its edge, 
p B; Ry 2 near a Btafecseseseeeceereeeeceenenerssecas oe 
TE, v Sy Ry tcl cececnnrceee pen pereeescenenenessssasenerenss 
pi; 8; 1B; pmb M; 28%..... ep neseneenseessenereee eosavecee aut 


pB; 8; R; 5M; IGT sc ccnerercssennuanrnsrerenrresees peasaveus 

F; L; Ry vglbM; 2}. With g inches apertore, nnd a mirror newly 
polished yesterday, and in high bewaty, it is barely possible to discern 
with the utmost attention that this nebula exists; battohave disconered it 
with that aperture anil power 180 would bave bean quite oat of the 
question; possibly, however, go might show it better. 

Fy +L; Ri vgtbM; 3%. Sky dull, a haze forming ----s+-+++ae++r+ 

F; L; R; velb M; 2}; bes north of it » triangle of st 13 m eeeeces . 


P; Ly By eg vl b My 70% cere eeeeeseeereeces poccsteececconsccns 





63 








No. Synon. R A. 160,0, 
hm ad. 
2600 | ssecevee | 9 52 §3-7 
543 
587 
a6oz | A. p6g7? | 3 53 464 
2604 | veevenee 455 12.6 
2H05 | servers 3 $5 $8.3 
2606 | ...... + | 3°57 Sock 
53.3 
sbo7 | A. 466 3 $3 20.0 
aia 
223 
2608 | oes eane 3.5% s5.2 
56.8 
58.4 
s6og | A. 348 3 $9 s6.0 
2620 | HII. 499 | 3 59 570 
58.3 
aba 4 925.6 
2612 o 518 
2603 t 44.6 
$o3 
ab1g | sree eee 2 49 
3615 ove 3 hy 
a6r6 | 4. gog?? 3 24.8 
26.0 
aba7 teeeee oe 4 $40 
58s 
2618 | IV. 26 4 490 
shsg teenee 
bas | sesecees 
2621 | A. foo 
2632 | weccccee 
2623 | crevceee 
262g | sacese 
2625 | secseses 


REDUCED OBSERVATIONS OF 


134 58 47 
57 37 
58 38 
48 47 
3° 55 
2 44 
3 41- 


$2 37 
§2 38 
43 57 
49 37 


49 38 
6 5 
25 

6 a7 





Descrtptine, Ramaris, ko 


F; Ein the parallel; vg vib My Go" lL, go? brsessseneneewennerecnee 


ORs LE sg S ccccsccncncenccrensenenseageerecseasesassueneserenes 


FP; pm E; precedes 2 bright stars 
F; v8; R; pmb M; 2°; has * $m 15%.5 prec in R A, to northward 


e F; 8; Ry (a doubtful object.) Hasa # np, tom, 3° dist......-. 05 
, eee F; &; Ry between a st 12 and 25 m apesoccaracrstesties 


eecF; S; Ry; RA not taken on the wires; requires @ negative swing 
correction, being past meridian, 
PF; R; vgpmbM; 80". Not resolved. A companion to 4 466 .... 
Fy Ry pp mb M ccc cecccewcarrreesseseeateesennenercreme 
@. B; pL; Ry; 37’ diam. Resolved into stars barely perceptible ....-- 
B; L; 1E; psbMs 3’. It is just north of « great group of large stars 
6, 7, and § m, stattered over two or three Gelds. 
By Re Bp mb M cacreceecseeecscneescseenmaeeeeranewentran ares 
p By m By v gb Mg got; pow 125°.§ veers ceeeeereeenewessrensene 
B; mE; pg b Mj; gol, 1g bry pow 1177.6 ceaneerenseresscenenee 
pB; pmE; 8; gibM; 25 or 30%. (Cloudy,) ..+sseesenseeerenere 
Bz; Ls em By gb My 91], go br ccc rea cceeeterrsteseceenaaeceas 
B; L; v m E; ab M (by disgram); pos = 10% +; P D rough, 
Trensit wi 
v F; first +g, then pa, vm b My 20/...0e0++--++ esensamoverseeees 
eee F, So very faint that [ almost doubt the observation +++ ++seeeeees 
B; L; pm EB; gb M; barn & 8 map 3! org ditt woeretrseressees 
p B; R; bM; barely in time, and too late for a good observation «..+++ 
ee FP; ¥8; R; 12. Toa very dark field; no # 14 m within ¢’ 
vy FP; 7S; Ry vib My ra”... errr rerertr tr ttt titres 
WB y BR cccccescacssccdactersersaseeseesrenenesers ese es 


A poor cluster of about « dozen stars 9... 12 m within a space of about 5, 
the largest taken. 











} By EB; sp mb M, growing more R internally; 60" 1, 30” br; pos 77° «+ 
ii p B; EB; vsb M ta roundish nuclews...-.- Orepacseccccsnces seseuee 
ip B; pmE; vevmb M; seen in sweeping in valn for S 40g --++- 


146 


1$$ 23 

15 
1at $9 22 
146 §5 6 


F; R; glib Mj among B st; one=9 m, 3° m + 

eF; eS; Ry glib M; 12” eipaanan sanvaceceocesesscsece ue 

B; S; BR; first ps, thenvgbh M; 20", A mottled dinc, bot so hazy 
the borders that J have no doubt of its bemg a very distant and highly 
compressed 4. It ia not « planetary nebula, though « near approach to 
one: does not bear magnifying. A power of 920 is of no wee. A very 
remorkable and interesting object. (N. B. The minute of R A certainly 
correct.) 

WP: Sy Ry BMG 2g" cccveseecenecsecseerecsusecessarecresece 

B; R; pabM; 6c". Thenpoftwo. (Pi, V, fig. rhajeccevevorsrres 

pB; R; palbM; pos from the following meb = 427°.9 «+seeeeensee 

FP; Ry bM; 60", The proveding of (WO..seeeesererecneeewnessuenre 

aBrms; pamb M; 4'1; thes fof two, See fig. 11, Plate V. . 

peb M; fall 7 long; position 42°2.+-05-+seeeneeeeereeerresecteeee 

B: vl; vm; s' long. A fine and curious object. The following and 
brighter of 2. In the ray is either a v F % or 8 knot in the nebula. 

eB; Ry bas tet nf cscs cc esewemnertee tee ssneenan 

vB; pL; R; smb M toa stellar noclens. Hasastromnaf. 

F; 8; R. HnasavS star foll, Dist 1} rad of neb (by dingram).......+ 

Fs; S; BR. Has aw 8 stor s dint tf.scse+eeseeeeweree cs seecceenenes 

VB: 1 Ey pv mb Mz gotls go" be ceecseeecenererece reer cesses 


vF; RB; pL; vib Mj; 6o"...- 
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NEBULA AND CLUSTERS OP STARS. 


$48 
55 06 
to 10 
29 20 
29 42 
o 18 
ta €6f 
tm 438 
34 40 








Description, Remarks, &e. 





vF; E; vr. Rather a doubtful object 1... ccscssersessereeeeeerere ‘ 
Toe suspected nebula of f 511. Certainty verified ; v F; gribM; 15". 
B; pL; pmE; smb M toa rownd muchos = de TE Ot. ee eee eee e ee 
pB; Rorl BE; b M tw an elongated nuclems ......rerrensecareneanee 
pB; LE: gb M to an extended muckeus, A D & precedes..-.....-... 
By By qo csccgcscsssessscsenncs evseee 


vB; Rj gmb M; 60” between 3 stars 

B; R; ima triangle formed by 3 stars ............ 

vF;S; R; Holand arene 

P; RB; as”... . ona 

pF; LE; glb M; as” ini: RT TTL tie ee Teeter eee 

pP; pmE; gpmb My; 2s" 125" br. [Min of RA by obs r5J.e.. 

A star 7 m chief of a cluster $th class—about zo in number, loose and 
straggling. 

VB; Li mB; g mb My £5 a’), ao be crerecccnccccscccsccctcccsse 

fl. mE; vgpmbM; go” 1, go" br; basa % 14m at the southern 
ge 

B; v Ly first + g then «, m b M ton stellar nucleus. Diameter in RA = 
15". A star 11 m involved, u p, gives it a distorted apprarance. A curi- 
ons object. 














pB; L; Ry vg, then ps, b Mowssseceeeerresnrrseeee Beseneecsvece 
v F; 8; Ry gl b M; 20” (hazy). PORE TeTeTTTrTy TT Tre rer 
Found in place and viewed past merid; not y FP; 8; R ..---- ee tacece ee 
FP; 83 Ry gb My 20%... ccccsssewasnacaes oneesescpeseccegcs 
vP; 8; Re 25" gb My; basa dowble starof...... evocvecccncce 
pF; 5; _ tg"; beso me rym, Nec weceeseces vers ceenecearesens 
pei 6 8; pad ledeem Has a * 160m Go” dist and one 1¢ m dist one 
of ne from its edge, both s f. 

save Ry; g pmb Mg 20% sss cece cceseerraceenresesencrestraure 
oP; 8; Ry pulb Meseecssereces . se eeee 

vy P; 8; R; pgbM, Miata st tes herders Huse chin 

FS; Bs gb M cc ccscceccccsscsarceasevaneare 

Fy 8; LE, ch Mur csscccnsaseeeerecseeeessace PTTeTETI TAT TTT TT 


pF;8; R; gb Mo # 12 m pres 2.0; pos from centre of meh = 2%7°.3 


note Ps» Ls Ri gb M. (N.B. Time of transit somewhst oonfusedly 
stated in MS., which readers # mistake of 10° not improbable.) See the 
next observations. 


vv FPF; R; gb M; 15". 
pr; 8; R; glb M 15".. 
VE s ¥Sicccscernsveeeee 
vy F; Ry bM; 15° 








B; m EB; 4m b M; 60"; pos = 15°10 ws ence ee ee 
e F; L; roundish undefined. The following of z 
eF, pL; 1B; the following of 2 
pP; 8; pabM ccccccccuwwens 
PP; 85 VLEs el Ms 207 concn rrenre reer ecnensseemeneuewreeres 
FP; pmE; vglb M; ao%..sciess perrebteceseeessaaesanerraesres 
pb; L; mB; ob M; 91, 2° be; pos 10g°.8...-6--.-e: 


B; L: mE; first v g then a, mb M to 0 nucleus 5” in diameter ; 
1 be. 


A nebula, No description... sce secess ee en sneer renenaee ness aenens 
VF; BR; gl b My 60" cscccscseseneee seeeeeseesensancs esscepece 
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No. Synon, RA, 140.0 | NPD, 1830.0, Description, Remarks, ke. | awe 


















2655 | -r-senee | & 33 18. 107 19 4° Gs Bi Ri bativewn hath \ccacsckcvdcssenvassscachatsivessssca.| 651 
2656 | .casenen | 4 35 156 823 | pL; p rich; irreg R cluster; p moomp M; 5/; sturstr...-- 1G tas. | sry 
2657 | «+-se0ee 4 36 t56 32 50 | FP; Ry gb M; 30” eceeerr reeves encececcesacce > G48 


3827 |p B; 8; Rj gb My rg ses ceneseaae rrr irs 




















. soqg: | Ge p B; Ri lb My go". Resolved. With the left eye I see the | 653 
stars. (N.B, The degree is 159 in the original, but this is 2 manifest 
] error, the zone swept not extending so far as 199.50) 
gt 4 pB; pL; Ry gb M; so” oobsees pwneeseserseeerrerereetssssesns 789 
49 51 | pB; Ry glbM; 70". Has a & 10m oa f cereeecc urns 23 
so 39 | pB; L; Rj glbM; So” -....-. versese accercscredtesses save | $32 
2676 | -see-ee | 449 tet | RO 9 33 F; S; R; g¢ibM; 20”. Haan # g/m af, gO" dist cceceerere ere eee 645 
S42 | pF; LE. Hasna & so’ maf dist 60" -..... aacceeessseas nbasepecens 644 
F; S; RB; 20". A stur rom ef and asmall D # 9 p. (N.B. The RA] 57t 
ia 4-90 97.0 the original obs, ; but this must be presumed erroneous, 
as the three observations manifestly refer to the same nebula.) 
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— a ee SS 1 
2654 TI. sta | 4 32 of 56 6 | F; Ry gb M; go"; near some small stars ...-++--++ ++ sracceveceseos | 758 
30 96 |v Fy Ry gb My qO™ cree ceeeen cree semeecaree | 76a 
2658 | ceseeees | 38 rye 43 qr | Py pm EB; glib M; go%.....ssccsnnerereree +e Bog 
2659 | eee sees 43% ryt go 20 | ¥ P| TB; gb My 20” essereeese aeupen ‘ 1 | Bog 
2660 | weireres 438 199 8 37) | Fy Ry wb My; 40" seeessssesee eens aucettes cide as | §33 
2661 | eee eee #38 £58 59 54 | VF; 8; Resessscecsenes aunmacsere=4¢0eennence 1 653 
69 32 | VF; 8; Ry gb Mj ta"... ..0es0e | sot 
60 a1 | PR; gb My; 49% cn ceccerncnee j} 739 
a66a | ...-..45 4+ 38 ogg 1 | pF; L; Rj gvlb M; 2’ diam... $33 
s6$3. |v PF; L; R; vel b Mj; 2} diam... 509 
sp ta | pP; Ly LB; gb M -cscewsereere 158 
2663 | «+..0--. | 441 35 § 26 | oF; R; attached to a star 14 Weeeese rere es fog 
avons sasenges 442 r56 7 ag FOB Bj Receeccceccanrreetennsecs 658 
_ A.agh?? |) #43 3 149 33 33 B; L; pmE; avmb Mtonnucl; 2f't5 1] br; & # t2minvolved.. | G19 
33 8 B; L; mE; Girt g, them pain b M; 4’ Ls af breeeesese sweet soeese | 665 
S666 | veer ees 443 132 15 1¢ | p B; L; irreg R; surrounds a 12 m, touches two 11 tn and has a fainter 845 
just at the edge. 
16 42 | pB; L; irreg RB; involves 4 stars, and is vg b about the chief of them .. 644 
2667 | ......-. $41 160 7 20 | v F; 8; attached to a star ro m. A dowbtfal abject... se. cs cere eurete §23 
2668 | wonncese | #43 138 642 jee P; R; r, of else stars seen on it. Well defined (hazy)...-.--+-++ ever 526 
619 |v F; 8; Ry very near a star 1g m--.-.-+ veveceesscesccoaccesraveees | S08 
7 5 | FP; Ry &, or hos somes F stars involved ...cccececcesesescsecauerces | Tae 
—— | Nubrenda | ¢ 44 «--. [160%s5’..261°) Lower part of zone begins to be filled with the faint light of the Nubecnla | 751 
Major Major. At g° 47> this light increases, and we are evidently on the 
skirts of the Nubecula. At g* go"; N PD = rc” 2’ siare from 13 to 
15 mare now very BUMerous. 
2fiig | ceceveee | O44 gg 7 gh VB; dereg Ry go's bivrerceecsseerenseneesenerrarsacsssaseesernes 653 
1 abqa | eosseses | 445 rg rp ar [VPs Ry gb Mz 20” cyecaneesres es eeceees eee ee ccener reer eesseese 662 
15.47 | OB § Re UBM ceeesecenssecare cere cteweereaaneeraserers 663 
2691 | eceeeees 445 48. t50 5 aa | Bs Ry first g, then pal Mj 60 ..cecceesseerereseeesseeees 756 
522 v Fy peg Ry gb Mg Go’ scseseeacnceercwceerereestas ceanenss 519 
5 16 | pB; ireg Ry pg mb Mj; 60°..... wnner ee eceeeeenneares tesseaccee | 524 
a6za | u..y0. we | #48 40S | eg a7 57 | Fa Si Ro cecwcnwrcrsereeeenwncrscces PPPPTOPTTTTTITTiTTieeeti aa 534 
33 44 509 
2H7z | wverevee | 448 GOO | 159 go 7 $33 
gor3 | F; 599 
267g | e-seeee 448 stg | ast go gr fe PG . 508 
2675 | seeceeee | o 49 59 | SS so ge | PB ; velb M; 40 go8 


2677 | 0 - sence 449 5108 | 159 23 46 pB; Ry gib Mg 605 tices se seeseaeennrrscesnunrereccses cranes §23 
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ee 
Deseziption, Remarks, dc. bee 
F;L; Rj vib M; go”; very dilute at borders. Aatar mf amos | $19 | 
involved, | | 
P; pL; Rj; vglbM; so”. Has avery delicute and beautiful ret class { 24 
double star attached. 
3 Ss Re pm by 20" veuc cccecscrsnsenectncsentcasnsiacenns oe | §20 
pB; 8; Ry gpmbM; 19” .....-..- ovsneererees Satcocwsewen tone Bor 
VP; 8; R; pal M; 20%; very dilute at bordera ..cseccscseeseenas 525 j 
; AWP, §, cluster ........0... (avdeas pa ctageaprlaraaes Perrers (m1 
Os p Leg hs SLUNG GO ic vn ciivenavisenesces secnsuesctecees soe 652 
P; R; +glb My go%..... 000 age ese bsenneseeeedaratvevseevenserss S08 
OP: Ss: Bs qovls & wccvccvccres Seu Phinoaree renee eerineavanes aa 758 
Bi Ry b My go%ecssssesenas saanneaseessrccsssurssnsescsssseeoes | 623 
GBs Bs Ss Re wis cccecsssevsnsesees senses ee nenereverrer eneereas 748 ; 
&B; B; irreg Rj gb M. Resolved into st 14m, with outliers as fares | 351 
4 dis, | 
Ap B, S, cluster ......... cesveseessseseerese seeeceses eeagee S408 $24 
vB; 8; 1E; pst M. Doubleor extended wedge-shaped ............ 653 
+ B; Eor bmuckar; mb M; go%l Theapoftwo ......0.00-+e0s- $22 
VB; 8S; pmE .-.+-eerercr ee dei cecessdewes ue Sweccwsscssnnases «| 657 
vB; S; EB; b My a5". Has another v F neb nearly north .....-... ove | 508 
vB; R with an appendage; gm b M5 30% see cceeeerewennenrance ves | 760 
vF; then foftwo sees reer eee ee eee eee eee ase aeeeree 508 
EEE EOE eS ROE Lee Se Oe es ee 658 | 
[vy PF; 8; Ry sb Mz thenfoftwo ... ccc ccc eevee 0-5 06-090608s4¢e4 08 p22 
FP; RR; bM; 20%.....00. erery PTETeTITTeLT TTT eT ETT T eer Terry eel 653 
By Bey tM wcccccccccercewevccnte bend cstucswarrvssencccesensge- gad 
PP; Bs va db Ms 607 ccccc cece cscs css s cece enenoes Obavercce ses | 760 
pB; S. A knot of clustering stars ....4++.--ccresesarceercenecsecs $23 
P; 5; R. (Sky hazy.) sccessseee STPTTePrTirireree rT Tt Ttee ee rees 509 
The second of a series of clustering patches seeteeeneneers | 7gt 
The third of a series of clustering patches. Oval ....e0cececeseun es | 748 
A rather poor irreg R cluster. (Sky hazy.) s.esesessesssssceeversesee | gag 
A cluster, p B; pm Ej 3°), go br; stars 12 mssesesascrerecreneecee | 523 
A double star, the chief of a p Rich, p L, cluster of loosely scattered st; | 2a | 
loomp M; #; starear....45 m, | 
A poor loose cluster 3 diam; stars ro....15 m; chief D %& taken ...... 653 | 
A double star, the chief of a poor loose cl 3 or 4 diam ...4.....+00 000 658 
VF; vL; vm BE; vevl bb Ms 9°5, 24 De secseessessssecseenarnes 646 
eP; R: gb M; 40°. A very starry field follows this, and bereabouts | 761 
may be mid to commence the denser part of the Nubecula Major. 
AS dowble # 1st class in contre ofa S. Re nebo oe. cee ce even ee eere $42 | 
VBy By ra" wccccescacencessescses rUIrITTitrrreitiriey seeesass 759 
pB; Ls By gm b Mesccccacacccesscecseccssnsasecencsee strevese | Sua | 
PF; ¥ 8; Ry; bas two or three stars appended ........+ titeresersee | 508 
pB; 8; iq hes sean ary dar toe buccal -agrcage (N.B. | 760 
This obs makes the R Ah. ¢4.2.1, but having boen made in a hurried 
and somewhat irregular manner when the nel was leaving the field, it is 
moet Likely that the sliding jece waa not broaght fully up to its bear- 
ing 1a touwen af eerer whdeh Uae on more than one occasion produced em- 
harrassment. The R A adopted is Hable to oo objection.) 
B; Rif Terre r rrr er eT ee eee ee ee eee ee eee ed eee eee eee ee eee eee 759 
+P; 8; the first of « trapezium of ¢ neb. Place estimated from those of | 7. 
the and and 4th. 
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No. RA, 14.0, | N PD. 1880.0, Description, Remarks, de. Becep. 
h =m #4, of w 

3699 454 S88 | asg 28 © | Ry gb M; 2 (thick haze) ....c.pcceesescccecesceeneusaccseescesas | 509 

6o.§ 28 14 | B; Ry; resolvable; No. ss 4 bases il Rene aaa each Misia 748 

2700 455 44 | 128 6746 |v PF; pL; ¥glbM; go”. Kebewoddusdivacssangus pauvacarngcae |! SOE 

2701 455 183 | 17 26 29 i lia i da hs 6 ele ehenlad a AUN ids visas eee Gas Tho 


140 2610 | A & 9 m in the centre of a poor cluster of v 8 stars gf diam ........0+., | 508 
455 ck | 19 26 -. | P; &; No. 3imagroapof4. Place estimated from No.2 ......2..05. | 748 

















3793 | 4 $5 29-5 | 158 27 1g | vw Fy BR; the preceding of two im the fheld 12-0... ccceceereterecrcseces | 759 
BAG | corerese 455 240 | 159 27 Se | p By v8; Ry No. g ina groupol 4 cccsevseerecces sovreen | 748 
27OG | caer 455 330 160 447 | © Fy irreg R; 2 2.20.05. oe even esaspe sees egeepecsee Powe seserensus 758 
2706 | A. 167 455 495 | 198 28 2g | +B; Ry gb My; 60%. The following of two im the field........00..000. | 759 
2707 | v-eve 455 48.9 | reg 90 9 | Fs Ss Recscseeceencessceess Cevececennaesrerseees sesreee see | 748 
a708 | ...ess ++ | 455 543 | 160 gs 57 | F; 8; R; 20". Howe & 15 m close to edge (about 45° of by ding.) .... | 752 
2709 | asseeces | 4 56 130 156 46 38 | A very faint small nebula with 3 + S st involved; place deduced not from a 
aweep but from a drawing carefully made of its configuration with the 
ape Se ry of the cluster f653,14. Soe fig. 3. Pl. UL. 
3710 | se rerees 4 56 14.6 | 198 43 49 | Chief # of mina L loowe cluster ...4.--seeeees 653 
15.0 43 56 | Place of a very close double star in a cluster clas 6 . 7h 
Ipt 43.45 | Accluster, 6th class, (Plate IDE. fig, 4).. PPEer rer tr reer teers «s | O58 
27IT | eeeeeeee | gf $6 22.0 | 356 go rp | AVB, 3X, ab with otare Qs obdet of clk bn a aoterlor past of ha teh 653 
taken} of « crooked rounded oblong shape. A fine object. See fig. 3. PL 
24.6 40 5 | Bs g')y 2h be ce ccceeece sec cacenae eeccescce a speaseessaccens seeese | 658 
28.3 99 3% | VB; v Leg ta Bg stare section cececeverceeswesenneranseecessscsoeree | $23 
35 39 46 | vB; ¥ Li; irveg oval figure with stars im it) ....20.ccaceneccewennssacs ha 
394 go 10 | ¥ B; + Lj irregularly extended, irresolvable bat thickly dotted wits many | so8 
distinct stars. (N.B. The discordance in BR A arises in part from the 
great magnitude and irfegular shape of the object, and want of a 
natural centre of reference: partly, however, to the state of the reductions 
in this sweep which are not very satisfactory.) 
APIS | oe sn cece 496 320 | aga tp g | Py 8; Ry DMs a5” wrcccccnesces 756 
33.6 16 46 |e P; 8; Ri glib M; 15° .....++- oa ca ee ee eeeceessecesenes §24 
BPIZ | sees snee 4 $6 448 | 457 57.23) | ¥ Fs S; Ry 15%. The zone here is fall of grouping and clustering stars... | 760 
2714 | Ill. soo | 4 $7 10.8 99 23.10 | p B; R; gb Mj It is visible in strong > and in mech brighter than II, 522 | 758 
be 345 or ILL. 399. 
azig | 4, a69 4 $7 Tet | 358 40 17 | Cluster of 6th class; p Rich; L; irreg fig; b My st 18 .... 98; fime | 512 
object. 
sta 40 31 | A star 9 m the chief of « cluster of 6th class 4’ in diam; nebulows. The | 759 
most comlensed part is i aoath of the stars, (N.B. In the former obs 
it does not appear that this particular star was taken, nor what centre of 
reference wos fixed upon.) 
2716 | seevenee 457 26-5 | 156 42 46 | p B; pL; with ome conspicuous star. See fig. 3, PL IID --.-seeeeeeess| 762 
26.2 42 10 | A star 10 m involved in F neb 2" diameter 2... 200. ccecsceeenseeeernees G58 
27.8 433) «| Astar im the centre of 4 B, L, RB mobala ...+-..-cceesecereeeneeesseses| 655 
at.5 42.1: |¥B; vsmb M toa ® 10m which is dowble of triple, Other clustersand | §22 
nelvale in field. 
29.2 43. 0 | B; inreg BR; 2’; basn # 10m im comtre pec secee ence esse eeesesesneee | $08 
2727 | cuceeees | 4 57 37.7 | 160 28 gy | Py Sy Ry gb My ag” ecceee-seree er reseereres PPPPTTTTaTTit rite $23 
35-2 29 17 | © P; R; 30%. Taken at leaving the feld, which, in wo faint on object, is a 753 


soUree ev enaertebany fa % A 
2748 | --receee | 57 27-8 | 68 go gy | Fy Re gb MG 20” 2. cece ce cereseverecreeeensceeenarcesretucnooas | 759 
2719 | sseeess- | g 57 a2-7 | oz 6 go | pB; pL; ivreg R; orvlE; “Ebi: So” among p But ..ceeceneees | 747 
2720 | teveeeee | g $7 gap | 253 93 25 ial aa glo M; 2¢°1; infield withmany Bandiv B® 7’ mnpthe | S08 
ned, 


27ST | wwewrees | 4 57 47-8 | 256 96 gt | p Py pL; irveg Rewith 2 ary Bast ces receseveacsccnnnsnerereersees yon 
2732 | --sesvee | 4 58 ©§ | 159 48 19 | An irreg R, comp cluster, b Mj; go" diam,.....cecscneeeer-reseer soe | 656 
1g 48 s7 |p B; 5; Rj 40"; rj preceded by a hook of stars ram wc ses e ee eeen es §24 


3 48 s7 | pF; Rj rj among mumberless stars ...- 6. -ses eee cee eee cece ese eeenes 748 
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veenee + | $58 ang | 1ST 29 55 aan asonnesscssnece 
IL? ag gt | vb; 8; Rs dmb < Gilbeidy Colca sd ned otebbeterreerse 760 
» 11.3 29 36 | B; Ror oblong; pretty evidently o double star with « nebula about it.... | $12 
27h | ceeseeee | @ 58 204 | 156 go ge | WE Ss Ry eb M cece ccc e ccc eases nce n meses ee tensessanseuuane abr 





































2745 | «+00 cee | # $8 96.3 ) 160 41 7 | vv F; irreg R; sesewerewe 758 
2726 | -.-.--+- 453 982 | 156 14 38 | pB; L; Ry gb M; 2 eocessecae 653 
4a7 415 |B; Ly Ri vepmbM; rv; 7---- eee | BoB 
B7B7 | oe esesss 4538 549 | 159 38 go | B; BR; pmb Mj 957) tr cwceuesees Sirius wsidindesseaenecnnas 657 
55.6 39 U2 | Ga Bs Ss Bs F ccvccsceserccsenrernsasrsacesarnesanwsssssns sess 7 
2728 | w.ecceee |g 59 150 | 164 52 25 | OF; Ej; attached to and following a Dm (g = 9 m).. esc cec een eene see] ong 
2729 | trees eves 4 59 20.6 | 167 §9 te | WB; R3 vom b M; 430" ...c cscs e cen sens cece ceteseaenssnesea aces 759 
250 59 40 | vB; E; 8, Stellar, like o @ 9 m blurred ~~. ee cee rene reer eraranee 653 
24.5 fo 6 | vB; 8; R; eymbM; t5%......-.65 jastuvccehen saves saadedwewes 7 
2730 | A. 531? + $9 20,7 | 128 33 gt | Bj; ¥ Lj m Bj regular elliptic; res. 1 see several small at in it .-...,.. for 
23.3 436 | vB, +L; mE; gtbM; 51, 2’ be; pos 414° stars seen in it. Visible | 661 
with ¢ and lamp Whamination, 
eons my | PB; vy Lj vmE; gh M; q’L Taken as 4 531 but too late for transit, | 659 
the observation having been mised by relying on Mr. Dunlop's place. 
BIGE | caccacce 459 47-0 | 196 § 26 | p Richclof Sstarawhich fillefield, Im northern edge ofthe Nubecula Major, | S08 
2792 | weeeeree 5 © ya | azz tar | pB; pmE; gp mb M; hase # 13 m following.....--....+-++ vores | Gag 
2733 | eneeeese | § O253 | 16a Sap |v F; Ry velo My; 40%..... PITVUPTUTTSTITETUTiTiTiriric rite rey 656 
2794 | vreeeres | § @ 965 | to sagas | OF; Re 25" cree cercesenererereceer Gueverre seu ceteswccnaccancces 657 
BIS | ssacccae $ © 97-4 | rst an 58 | p Bs pmE; vgl b Mj got) ccc ccccce secs c sw eteseueueessaues pee 736 
42.0 aaux | Pj pm Bj gb My 70% las” br. cers ecseccccceccecserreerceressens | S24 
2796 | esesees | § © 46a | 15g gar | +P; 8S; Rs glb My 30° insulated .....260...0 0620. cse cece ecee ees $23 
| 52.2 47:43) | P Bj Ry b My Go” .cccseceesanenenecorsensncauen ‘ $13 
2797 | ooreeeeee 5 t 5.2 | 199 48 28 | F; or er ee 1s ees adie 0 ee en i ae 526 
nel 
2738 | A. 8: 5 ring | 160 2ee | PF; pl; iB; 2’ 
3799 | -rroeeee 5 7 45-3 1§9 §0 40 
45.8 SE 14 
43.0 setr | Fj 8; Rj glbM; 45”. The preceding of two in the field............ 
50.8 §° $3 B; L; Rj vgbM; ay’ eeaneee POPES TSS Ce SOT See eee ee eee eee eee) 






2740 | 3. 549 5 1 480 | 127 46 14 3; Ei3 led teat in a field strongly illuminated by the ¢ in her first 




















aot 
a7ga | 3.233? | § 1 $60 | 196 20 g6 | By Sj By pebM ..0.ecceeeereeeeeeereeesseerervanerenersrreres 
570 ao 46 B: +8: eenmbiet a condensed knot of stars, two of which (one on 
either side) are exterior. 
8.3 zou | B; 8; Rj; eb M; 25"; has st very near, one np, omeaf .........45 ° 
$9.2 2c 15 | Av S compact cl of st 11 m with (?) mebulosity; 20” .....-..seee rere ee 
59-7 20 43 | By; 8; R; has ® r2mnp....s.ssee Deca neccscccenversesscasesesee 
27gR | cecsenee $ 2 210 | 869 19 14 | P(?); R; bM. (Thick haze in sky)........-..-----+s-seeee eee ‘twee 
$4 19 go | PF; 84 Ry 50% cscs cece ccc eersenesceeneneseerensseunees seseneeeue 
2743 | csesenee g 2 64 | 119 29 g4:| pF; S; LE the preceding of 2 ...-.-.--...s00-ss-005 cvinecsateanes 
| a gt | ¥ FP; E; place roughly deduced from that of its companion.............. 
2744 | --e- eee $ 2370 | t19 28 5x | F; S; Rj glob M; sdb eisenienn aks dbesagscgecasesnssgncetese 
17-4 23 14 «| Fy 8; Rj the following ofa cc ccseevscnere oad vue 
27G5 | ee revnee 5 2 965 | rg 13 47 | pg Ly gb Mg 9 ---- cece ee neces e eee seenenceseesesenceeseerese 
2746 | A. a35 $ 3°68 | 156 37 2 | Nebula; ee ene ed dser ce reterres 






py Ry LbM; 297+. -..e cece ee ceaeeenes 
eP; 8; R; si ccesedin a icliilen dina 13 
CFs Rp Ab Meee coved re sestsensgeccaccaaecarcvesascapererees 
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No. Syaon, | RA. 18800, |X PD, 1880.0, Desertption, Remarks, de. 
h, m. sd. ao s 
BI4T | weeeerse 5 8.1} ts9 61 go | pP; 8; R; gb M; 40” the second of two im field... + esse sccueeeese 
3748 | o-.-- ees $ 355% | 197 92 45 | ¥ FP; Ry a nebulous knot in the a p part of a cluster ‘ 
58.9 31 59 | The southern of two mobuls in the same cluster of stars 
749 | O. 236 5 358-5 | 156 49 35 | 4B; By; Rich, compact; ¥ m compresmed .....0.0.00008 
89-5 39 15 | ¥ B; 8; BR cluster of distinct stern; mb M; 2° diam .......-.--.+-.06+ 
$9.6 39 27, | ¥ By Ry g mb My; 30°; bes eeveral soll st nearit ......... witaaean’> 
59-6 39 49 | Bs vB; L; Rj gp mb M; 100"; resolved. I see the stars.......... 
60.3 39 3: | © B; Ri pemb M; 2’ diam; resolved. The stars wellseen .......005 
bo.§ 39 26 | hy + B; S; R; vm b M; resolved; has several outliers.....--.--...- 
argo § 4 OF | g7 a9 28 | © P; Ry; another nebulous knot in the cluster 1.0 .cecccunee cee euseues 
BIST | veae-- ee §$ 4 10,2 m7 4938 | ¥ Ps vm E; sieie dni amchaccanei id ei pe bescdes Fesanasscanncas 
S7GB fo... -e0s $ 4t34 | 16033 90 | © P; 8; Ree ose. umnetaeecee cae Siuhe comeunenalendepeeqnenwans 
2753 $ 41353 | 160 60 57 | Pe Rs BM cccscace ep ssasns ceca assasanscser gs tuseassan sonseue se 
1.5 st 2 | p Pi v8; Ry vl b M among many stars... eee ee ener cera r cree ress 
ro Were § 4236 | 197 29 93 | Ap L, Rich, 6th class cluster; irveg fig; in rodinting streaks, Place that 
ofa ® 10m fone of 4 such). It ix within this claster that the two nebule 
| No, 2744 and No. 2740 occur, 
PA75S | nsw sere S 424-3 | tag 56 56 | PPPs vm Es ged b M5 govd wc eee ce cece cece rererereererersrseds 
$2.3 56 16 | + FP; ym E; 2°), 20" be; pos = réz.0 I prefer the former RA as the 
Zeros inf 736 are more numerous than inf 524, and the extrameridian 
| correction evanescent in the former sweep, whereas in the latter it amounts 
te several seconds, 
2756 | +. 5 4448 166 26 10 «| ¥ PF; 207; the preceding Of 2 ---esesecrerrrsrteueresenes avvinireyes 
3957 | errerves 5 $ TF | 156 a7 20 | ¥ P; 20°; the following of a... ..-.60- 6. te eee rer eet tees ner eanapane 
2758 | scceeere | § § @&? | 160 gg 47 | The most compressed part of a p F; L; branching cl of stare 12... 15 m 
2759 | 4. 246 5 $36.0 | agg 8 a8 | Bs Ly Ry gl b My go* ccc ccccic esc ses cag sess sneeseressanseanes 
23.3 9 45 | B; RK; ¢ with lefteye; 2} diam.,..... er eccceacsevserecese penenee ve 
2760 § § 80 T5816 g7 | Ps Ry GOs cece cece eases seeeace 0004554 sctpesce pecnasepecas 
2768 | cesses § § 280 | reg 96 @ | ¥ FP; 8; Ry gh My 207... ..-sereerecenreeee eche astn ea retuciseuct's 
28.4 96 44 |B; 8; R; 20%; the first of 2.2... cece cc cece cece neces eees oaapee 
28.5 37 19 | P; the precoding of 3 ....-scere essere stress ns ctntavenesesrecevens 
hy 36 45) | F383 Ry 15°; the preceding of g..-. 0+ ..0+05 juseawependehwcuenians 
276s | worecves 5 $ 43-5 159 34 b 7 F; pL; Ry glbM; 8" USES IIST EVES TTT Te eee Tree et Ts 
44-5 3409 «| F: 85 Ry 25%; the second af cess sreeereressereseerenreerserenare 
47-53 36 g0::| The second of 3. Place roughly estimated from o diagram made at tho time 
from those of the others, 
| 48.5 $40 5 | PR; St; Ry 20%; the wecond Of asec ccc cece anes eens enereenneres 
2763 | ccceecee | § 6 1¢2 | 159 37 44 | vB; Sy R; pmb M; go"; the last of ¢-.-.-.----.--- eee eeeeee en ee 
16.0 9 38 | B; Ry gb BM; 60% ccc cccesscecnsecnersccensateensneenonsanseses 
1h.o 37.34 | * B; Ry pg emt M; 60%; dn tilbening at's (agdatasnd Gasdceoseces 
18.5 37 35 B; R; gmbM; 30°; the following Of 3..0-s-ersseeerer cree nererere 
a7Gqg | ee. ...e. § 6 1g7 | 159 26.97 | By ev 8S; 1B; uniform in light; 107 1.6... e cece eee e eee seen eens 
ays | s.eeeee | § 6 26.6 | 160 s7 27 | ¥ FP; pL; rans into sm forme the frst mass of a series of clustering groups 
2766 | secesse | § G aa8 | xg8 ga 2 | The first nucleons of a clustering group of mixed stars and neb...........- 
wiws aac Seen. No place or description... ..--~.-.-- 5+ -+++-+cerecc terre recees 
a7éy | B. &g5 g 6 40.2 | 158 39 48 | Aster 7’ m, hab hel of 0 Linge Gory latao dhsinnhty tats we secscescsses 
a763 | A. 170? § 6as7 | 158 50 54 | PD; irreg fig; the following of 2 in theld together .. 2... 2-2. scene anes 
47-8 gr x | ‘The second nucleus of a binuclear clustering group of mixed nebula and stare 
2769 | ......05 § 6 47-7 | 160 66 na | The Inst of three clustering groups (hazy) -.-.----++---0--0eee rere rere 
49.0 56 22 The most condensed part of 2 large rich cluster of scattered stars which more 
than fills held. 
2770 | veseeese | § 747-5 | 160 45 1 | Tho general middie of the same cluster ...... 2.6. ¢2+- eee ee ee eee ee ne 
6$.1 43 55 * eel tog Pen eee rly leet cher oerpge poe 





A prame p 4 cluster which fill the whole field. v 
sanne 16m 
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Bo, Syncn. EA. 18004. | NPD. 1889.0, Teecriptios, Remarks, dx. Serep, 
he om a. ao ¢ 




















arya |. § 7 135 | 062 5826 | FP; R; b M; r, Hardly visible through a thick haze. The observation 509 
a ake 13.5, but this is impossible from the context. It may 
B7JS | ssessecs § 7202 | t§7 29 20 | e F; the preceding of 3..--...-..cscccseseace Be tacoccecgpsece senses 68 
58 29 46 | v P; R; the preceding of t ....-.6. 0... cece er ere ecetecrenennes ere | 760 
S773 | --vccces $ 7 329 | 157 32.9 | PF; R. [There has been most probably a mistake of 10° in reading or register- | 653 
ing the chronometer committed bere.] ; 
39-6 3136 | pF; Ry; gb M; 25°; hosaet 12 @ to the north saa | 
39-6 g2r | p B; Rj ¢b M; 40"; the following of 2 .. os 760 | 
43-3 32 > | p By Bs gb Bs Go oi... cers cere ree naessensrerecsavstnrerrens go8 
were 32 40 | F; R; b M; the following of 2. [The seconds of RA come ont on reduc- | 658 | 
tion 48.3, but the nebula was taken on leaving the Geld, and the observa- 
tion i noted as unsatisfactory in the MS] 
BIT | ween eens § 7476 [157 39 gt | PP; vL; Ry vg b Mg £5 3 cece escensrsserncteteeeececaeeeseene §32 
47-9 42 9 | B; Ly Ry gh Ms gf ccc ccc cece eee e en eee sete nev eeeee 508 
47-9 oP 32 | wp Bs Les Bg Gib Mg Wiese sercrccencscanssveesvsecesetesesdean os | 653 
ieee 4055 | pPi +L; Ry vgbM; 9’; a fine nebula, [The RA comes out 7* 27.4, | 760 
bat this cannot be admitted. The necbala was taken at leaving the tela, 
and no doubt the slider of the eye-piece could not have been brought up 
to its contact, The P D, however, is good, | 
STIS | wcsassss 5 8 58 | 159 20 59 | By EB; 40°; bet o double star in the centre (PL VIL, fig. 1) 0000.0 eens 656 | 
7.6 Wh at | By Bs Bs gb Ms agree scscecserscertvecscoverresersesesereseerte 748 | 
2776 | .....2.. § 8294 | 26 24 8 | The first and brightest star, 9 m, of a cluster of loosely scattered stars .... | $14 


§ 329.7 | 130 14 47 | Superb Gj; + B; R; first v g, then avmb M; 4’; resolved, the stra | 772 , 
barely visible in strong twilight, 

31-7 14 12 | Superb 4B; all resolved into stars 1g"; v sm b M toa blase or mecleus of | 638 

t; dism in RA = 1¢ seconds of time. Difference of left and right j 


2777 | &. 508 











4 in resolving this cluster very remarkable. Returning from the left to 
he right eve, the object (in comparison) appeare os if glazed over with a 
kind of dull film. 
15+ | vB; R; vermb M; 3’; all clearly resolved into stars from 14 to 16m | 754 
except at the centre, where they are massed together into a blaze of light. 
277% | -rensace $ 9 8.5 | 156 go 56 | eB; LE} GID M; a5” 0... race ce eseeescsncsnvenerccrerscrsterese yon 
277Q | vnsesses § 9195 | 147 315 49 | F3; mE; vevlbM ...... oseeasseuce euveevnse Ce easrarvesssausas 665 | 
20.3 35 50 | Fy E; towards a star 1: mj; gb M 30”; has another # 9 m,n...--.-- 664 | 
333 36 go | F; 8; mE; posgsinftosp, Hasa we sr mof......... Sanacawen 51g | 
2780 } 4, 170 ; = . a i jocts, 
re [ee rye | 9 IE fA Sr eC eaded oars hen, and Ga EA Gereiore otabty buried cadens: | 
what anticipated.) 
332 s7 49 | B; B; R; gb M; 4 diam; resolved into stars... se. eccsceeeeseeeee | O56! 
46 58 2 | eB; Le 1B; ve mecomp My 95 rice cc uetee err reese cr errereccsens 759) 
354 $8 zo [ wB; Lj; oval; resolved 22.0.0... 6 cece cee ce reece cent enenanes 743 | 
46.7 $8 9 | pB; 8; R; o cluster of st 12m; diam 1’ 1,-2.0... 6 cesses nsew ene see | gS] 
36.7 $7 48 | Bs vB; vmcomp 7 diam .......... 000s c0ee ees aiavadiieandanser giz 
a78 S$ 9 444 | 257 69 30 | PP: Ri GED My gO%recwcccenecrsrerecceetenrseesseeeecs seeessas | 658 
44.3 52 58 | FP; Ry; vel b M; go”....... (need sve@uaneee jueueatuauaseuwavacer 359 
48.0 sfisx | By Ry gb My a’.....evreceee Ses euveusees¥e Seneewases SW easwas soe] $235 
43.5 59 24 | p Pi pL; Rs va My got .ccccsaesssceescure sacd@assakeasncsess 760 | 
2782 | eeeesese | § 0 7.5 | sg gar | By S; Ry 95% -. ee eee saduwakhaede ones rte dtd Heeb eeReeens | 653 
11-5 3 0 | B; By gb M; 2°; 4, The second of 3 objects ce cccieeeewe rere rene 657 
11.6 3.28 | Gs By By Ry 255 et ecceseveeeceacersrerstreeaarssnsesesues va 523 
124 322 | Actuster mebula; S; Ry p By qo® secccccecceneenerr eres giz 
27 345) | Ba Ri gO MG go" ccc ee ces cseesasvesecennenrnncres ieetauetenens 7 
8784 | wesc ceae 510379 | ts9 2 49 | Av B; L, Round chuster of stars 12m, 5’ dinmeter. . B. The 508 | 
must refer to the general cluster in which the former is situnted os a 
nebulows.looking knot —« combination of the most ordinary occur- 
Poort agp Nubecula Major, though very rare in other parts of the 
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REDUCED OBSERVATIONS OF 


Description, Remarks, ke, 





PTereTereTereTerTererey 





VB; Ry gm b M5 50" ...cccccensnecesases 
B; Ri gb Mj; 22 seconds diam in RA in time. Has a bright star ton .. 
B; pL; R; gb M; go*...... sesscacectscses PPPPrerTe Tt Peery Tire 
Centre of a L; oval; ry meb yor 47D, ad’ br .... cs ee eee ee es ene or 
AL, irregularly E cluster and neb, Has 2 bright neb n p .. 
The preceding part of a nebulous cl of irreg fig ...... tees 
B; Lj irreg ig; Binuclear; 3/1, 2’br. Thea fof3.... 
A bright el of irregular figure 0... .scccnesewanensence 
Two oval aehaler joining 1... cscscasaccsecsiscscesevesssevecgesenss 


An irregular cluster with o nebulous knot.—[N.B. This object, by di a 
made in several of the observations, appears to consist of = reciente and 
irresnivable portion, the general form being that of a somewhat crooked 
oblong extended fromn p to sf af an angle of 60 or 70° with the parallel, 
je —— end being mebulons, the southern starry. This anomalous 
‘orem and constitution will serve to explain the apparent disagreement 
these descriptions and places} ie bai 7 

FP; 8; Ry vgb M; 20%; haaa & pam nL, det Go. eee eee eee e en eae 

F; R; ¥gbM; 60” . 

pF; L; ivreg Ry vg b M; ry 3/ diam. (RA open to mach error for 
want of zero stars to be depended on.) 

Ws Rs $d" secestccnvecttoncccnn wecceneceses peaseccescccscecece 

OP; By Gv lb Ms gov eis. cccceescestenencnseccenerecerersenvers 


vB; v5; stellar; haga a Op cece seererereee < neucecnantennuessbace 




















TPT errr eres 
























B; v8; Rj ry 19%; has a small star very wear the edge 













av B; v8; knot of stars... 

VB; Ss Ry 20” cc ccccccewsnsaee wecscece PTT TT TTT 
| Te TP PeePereveVevererereTTiTererrrerrrerrerrerT TTT Teeer a rere 
FP; BR; b Ms Go" ..cscscsaee 

F; irreg Rj r; query, if not a knot of 7 8 stare ..~- 6. eee reece ene ee ee 





7B; L; Ry vgmb M; a’; Fr 








VP; pl; Ry vg lb M; gg” .sssceceeees pe carececevecesscerensse 
Fs Rs go” cs ccscccccescccee PITTTITETITTLETITT rire reer Trees: ° 
TP; Ry 207 cvcrsveveccvesorvers 
























The southern of the field is bere illuminated by the falat light of the 
Nubecula Major. 

eF; pL; R; 2°. (Sky dull)......:0+- soba VatureGavaveeneraswbeses 

PP; pL; BR; wg lh My Bo% wccccccereeveerrcecctetetesereereeey 
PB; Rs gb My 90% cccicccscvnceneccencrecncrrrterrterersstares 
vP; L; Ry vgvlb M; 2°; hase %& ra prec and 7’ o........--.06545 






The star (LC 409, B 922 @ Doradus of the Brisbane ee marks the 
northern limit, and the commencement in R A or nearly so of a great ir- 
regular series of clusters, more or less connected by scattered stars. 


Cluster of 7th class; a fine L cluster of se at which fills the field. The 
point taken is in the middle of 3 groups in the most condensed part. 


The first of the scries af clusters which extends northwards as far as B 923. 
B; 8; Rj lb M; in the general irresolvable iNumination of the Nubecula 
Major. a apelin laallnatiret slime advo 1 ayalthaaad 
a to error; [besides which, the reductions of this sweep run 

y« 

B; 8; BR; gl b BM; a5” .ccccececcccenecnsecencnsnerrerscrssseuse ‘ 
The second of a series of clusters which extend northwards as far as B gaa 
A poor cluster; the southern of three or four .--+++0+++++0+00+ 4eeeece 

The third of a veries of clusters extending to B gaa ..0+e+eesee 
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BR. A. 18804. | NP D, 1680.0. Deiecrlptice, Remarks, deo. 
hem #4, eek 


5 14 194 | 29 30 25 ape R; insulated in the recess of an arc-formed nebulogs cluster. (See 
te LI, fig. 6, for this and several following objects.) 


201 4 33 oe: R; gb M; the preceding nebula...-.-......+++ enon sessnscacenn 
209 jo 22 | pB; Rj gbM; 2‘. An are of faint stars connects it with anotber .... -- 
zu ag so | pP; Rj gb M; imqulated within an are -.....---- 06sec ee eens eens 


$ 1% 22.6 | 399 33 55 | The south preceding of two, forming a binuckar nebula at the southern 
extremity af an arc-formed cluster of stars. 

5 1427-1 | tg9 32.45 | The north following of two, forming a binuclear nebula at the southern ex- 
tremity of an arc-formed cluster, 


274 32.55 | p B; cr; the most compressed part of an irregularly figured cluster, whose 
oatliers form an arc. 

3°77 33 2 «| The second, or northern nucleus of an irregular binuclear nebula which ter- 
minates, to the south, an arc-formed cluster, 

32.3 33.22 | B; irreg BR; (the following of two very close) connected by an arc-formed 


cluster with another (No. 23 of same sweep). 
§ 14 32-0 | 159 33 50 | A ard andy F nucleus of the nebular group st the southern extremity of 
the arc-formed cluster. From figure of Jan. 17, 1838. 


§ 14390 | sor go rg | pbs Ri gb M. Very visible in strong € light ....... eve cccncscesces 


5 445-7 | 160 99 52 | ¥ Fi TE; gvlbM; Fr, (N.B. The Nubecula Major is bere very poor, 
and hardly anything of it seen} 

§ 1 §t.0 | 159 43.46 | A fourth nucleus at the southern end of the arc-formed nebula and 
cluster, a4 laid down in the figure of Jan. 17, 1838. Pl. IL fig. 6. 

§ 1§ 23.0 | 166 28 gs | pF; Ry vg vib M; 3° diam mottled (resolwable)..+seeseseee-seee ees 

$ 1535-7 | 159 2g © | v F; follows a double star, Am outlier of the arc-formed nebula and 
cluster. Laid down in drawing Jan. 17, 1333, whence also its place. See 
Plate LIL. fig. 6. 

$15 27-1 | ang 53 26 | A large senttered cluster, which more than fills the field. Stars to,., 12 m, 
Pluce that of a double star, the chief star. 











$15 435 | g6 20 gt | © P5 2’ diam 5... cceseeeeesreseeee oescccccncoeseus wancecencerse 
$35 509 | ss6 go ar | F548; Rj hasa % p 25° dist .. wo nebubheetsessanseesseanens 
§ 15 58.3 159 9 21 PB; By DMs 157 1.2. cee ccs cscs ener renner enensnererccsnsesscs 
$ 1624.4 | acs gog¢ | ¥P; pL; LE i parallel; vyglb Mj; 21; go” br....-... esiseivntace 
245 $20 | pF; pL; Em parallel; go”, 50%; basa & or two im ito... + seeee ones 
5 16 36.4 | 6a rg gr | FFs Sj Ry CLO M cc cecereeeeer eee seewereeseansnseuranamancnre 
$37 5 | ts7 go.a5 | PBs Ry glb My qos... .csee ee ceeaenenaer rere cr seseeeee se eees 
49 qo 8 pF; pL; BR; glb M; qe” ..... ae 
6.7 goqs | Ps pL; Ry glb My 70" ...caee 
9.1 soap | PE; Ry vg bM; Bom «2... -seeceeeereneeee eareees sveersercre we 
§ 17 104 | 459 8 gg | Fs Ry gb M; Bo"; Tie seated anal dade esos ccesescucsecce 
5 17 46.2 | 153 10 ga |B; inreg RB; gb M; 25%. Among many ¢t, one = 7m, Op ..----++ 
47-6 m3 [¢F; pL;1E; vygvlbM ........---- eeessesees eavcccesccnscers 
5.17 47— | rsp gp na | OF Sy Ree eee e cece erence ce ae eee ecuen nn ne rene essere rece ce cere ee 
g iB 3.8 | us8 a 67 | Fy Ry v gb Mj; 40%; 3 stare ro’ m precedie.......seseveneerreneruene 
5 38 6.0 | 169 49 35 | Ps R; YO onan eee e renee re beeen eee seen ne neanenaree tern rr erty te 
$B in8 | rg6 a7 ss | PB BR; b Mj 60" pc .ccecseeeeeee 
13-1 48 16 | pB; S; Ry BM; igh. ceeeeee eevee 
13-4 47 44 | Tey Ry DM cree ce es eee s cece rere rerere cess ssesasesesseseseneas 
15.9 47 46 |B; pB; R; pamb M; a! diam, Resulved......-----eereeeree sees 
35.3 4731 | PB; Ss By gpm b My qo%se ce ceee ees eeenseseeevererenennereners 
5 18 16.9 | 158 45 56 | Aster 7 m, The most southern and largest of a L, brilliant bat poor 
cluster which fills the field. Stars §, 9...-12 m. 
$ 13 433 | 189 99 79 | VB; Hy g mb Mj 25" cs cc cece eee ns eseeeeeee atweakeeeteereere ss 
40 40 2g | B; Rj gb M; 40” ....---. sseeascsevesess see eeseseenieersninares 
35-4 go 10 | B; Ry gemb Mj 25% ceveveee cewedeststecsences saeveeddet esenanes 
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REDUCED OBSERVATIONS OF 












Dewription, Remaris, &-. 

Gy black in all the southern of the degree , but the ¢! at the 
upper end (160° 2",,. 160° 7°) marks the of nebulous light of 
the Nubeenla Major. : 7” tom 

F; R; ¢bM; 30". Among many stare ...........5 test eeerereranos 

Fine cluster. Irreg fig. The chief nucleus (which seems to be a chose 
double star, 9 m) taken, 

The most condensed knot (= 12°) in a pretty rich L, ec, el ....-...0005 

The brightest v S knot in a L irreg cl of st rtm 16 Misseersreeceurenee 

p rich L cluster 1c diam. It bas in it a close triple star, caaily taken for a 
nebulous knot, {N. B, This is dowbtleas the knot taken in the three 
foregoing observations, but it does not appear what point in the cluster 
was taken in this obs; probably the general middle.) 

oP; pL, (Possibly the same with No. 2826, but the mebole are so 
crowded thst they may with equal probability be different ones.) 

B; 8; Ry gb My ass sess caee PTOPCTITTerrivreriererererr rity? 

Bs Ss Rs vg vm b Ms 2676. ccccceterecevtrrevesuscccccsccscccses 

VB; vB; By gb Mg 0% ccccccvcscnccscces 

© Rs Ls Grreg Ry gasses cseccsercscccarcvrerece 

FP; p&; irreg fig; rz 2’ 3, 90" br .+.----nneeee 

VF; L; Ry gv lb Mg Go" wwe csnseeee reuse 

Closter, 6th class; e F; L; irreg R; 4' diam. Resolved into § st with 
nebulous light, 

PB; R; gibMys go” secccccwseves we pansnpeccnescngeeseseserese 

pl; bM. Seen through cloud.............+-.- reerisceesererserse 

PRP; BR; glo M; af cscccsscscenees PrPrrerrerrrrri rer rere etre es 

PBs Bs Rey vg Ms ao rccrcesrrercccsevsccarcesens peareeveres 

pF; R; gbM; fo” .... 

BED f Big Wp hel as nda vivevns anctcchirsscencteeacaces peededees 

pB; R; pmb M. (In the body of the Nubecula Major.) 

vF; oval; rj qo”... 

vF; R; 30". A faint and poor cluster precedes 

vF; 8; R; glib M; 25%; bas g Bat procs. .c ccs cee sec eeees vosnese 

B; R; first g, then b M; a group of B st proc...-.-.- 6. esses eer see 

Cluster Sth class; poor; se st; a # to m the chief, io sonthern part taken 

pF; ireg R; gb M. (See remork om the wert neh.) .. 0-0. cceeseee 

pB; R; 60”. Situated in the main body of the Nubecula Major........ 
B; p Ly irreg R; rv. Pield full of light, consisting partly of stars, and 

. portly of resolvable nebula, 

vF; Rj gb M. Phebd full of the nebulous light of the greater Nubecula, 
(Norz.—As if is Aardly possible, withont some perceptive alip of the 
apperntus, to make #0 great an error in PD, in an object of this 
mature, at this observation would imply, I camnel Aelp supposing that 
an error of 20° + Aas been commilied in RA, and thal the places of 
the nebula 748, Nos. 25 and 26, should stand as follows :-—748, 25-— 
RA $4 56-7, PD 169 92.0; and 748, 26—R A 52171, NPD 
169 38.90. This would reconcile everything. Now both there nebule 
were whserved in quick succearion in this f at leaving the field, where 
there ta always a lability to em anticipation ef the RA, from the 
sliding eye-prisce not being urged np fo full contact; end the quantity 
in question (at thie P D) dose not exceed wheal might wery well arise 
Jrom that conse] 

pB, R; 60". Situate in the main body of the Nubecula Major -......- 

F. The preceding nucleus of the compound nebula figared in fig. 2, Pi. IT. 
Place by ARA and PD, from the chief nuckeus measured on diagram. 

A double neb; pos. 260°; dist Bo”. The first pB; 8S; R; 30°. The 
second ¢ F; Rj almost stellar. 

pF; trreg Rj b M; ag’.........4 seaneas ePeeesseseseseecerrsceses 

PBs Ry ab M eservcecarcsraseresesrteeeverets raveravevucsrees 

By @B 5 by to” ccccccccessrss es nscarsreterrsventsencsanavaane 

pB; 8; Rj avmb M, ton my go veceseerreeesseewene eTererey. 
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No, Gyoce. RA, 1680.0 | N P D. 18000. Deseriptian, Resaras, Re. 
bh. mm adh eoere 
BEA fee ce ee 5 an 27-2 | 98 g gt | The 2nd naclews of the composite nebula of fig. 2, PL I11., from disgram.. 
aBgz | veseeees $22 28.6 | 158 647 | F; S; R. The third of « group of ¢ nebulm connected by stars ........ 
29.8 6 49 06| The first bright oebulows head of « large beautiful irregular cluster of 
resolved stars, 
42.0 7 2 =| The second nebula of a group of three...... 06. ccw ce cece eee uee ee ene 
335 7 13 | B; 8; R. One of the chief nuclei or knots of o large irregular cluster 
wn) (See remarks on this nebula farther om, and refer to figure 2, 
i 
maven | ee cccene $22 35.8 | 158 4 3 | Hereabouts may be placed the general middle of the group of 3 nebule 
: referred to la No. 31,653. 
2844 | & 175 g 2245.8 | 158 7 52 ar ed the two nebulous heads of the cluster referred to in No, 36 of 
this /, 
46.6 7 39 | The last of 3 nebulm ins zig-tag formed cluster... ...ceeecceee reer rene 
i 46.9 8 7 | pB; 8; R. The gth of o group of 4 connected by stars, &e........6.+ 538 
{ 43.0 7 $2 | The third nebula in nm group of 3 01. s ccc cce cesses ees ees tes cesee crete 653 
45-5 8 8 | pB; 8; BR. Another chief neclews or knot of the cluster neb .......... gta 
50.0 8 20 | The southern and brightest nebular nucleus of a great branching cluster. | 760 
[Norer.—A reference to fig. 2, Pi. HT. which is a very carefal and 
exact representation of thie Aighly characteristic object, will explain all 
the apparent diseordances of these deveriptions, if ia proper here to 
observ, thet cack observation Aar been referred to ite proper point by 
ahetches made at the moment of obvervation in the sweeping book. 
Saet the places of the two principal webuious masses only in the 
southern part of the object have bern taken, none of the others bed 
sufficientiy prominent or definite. The diagram, however, Sea which 
the figure is taken, affords data for measurement egual to 
{ observation in @ sweep.) 
2 pesesss =| § 22496 | 158 3 297 «| An outlier of the group fi in LIL. 2. from diagram. v FP; pL | ---- 
| 2845 49 8 lil. 2. Place P 
3846 | 0s eee ee § 22 s¢.2 | 196 32 20 | A nebulous group or knot.....0......4600ee cues aoaesapagessseges 668 
agy | eevee § 22 564 | 167 20 11 | pB; 8; R; bM. Has 2 st 9 and 10 m following.......-.+---..+--++ §22 
57.6 90 97 | p Bs 7 G5 Bg 20” woccccvccsesccsvevenree PoPeTTTTTLTTI LITT TT The 760 
2943 | 4. 39 saz 59% | 160 § 62 | pB; 8; Rj glib M; adoubleneb. Ithssar Feb attachednp -... | §23 
62.2 § $4 | B; R; adouble ocbuls. (Clooding over.) ........06 aeeseeves seseaee $13 
63.5 625 | Adoubleneb. Pos. 339.1; 50° dist; each F; Rj glb M; ss and go’.. | 657 
64.6 6 57 | pB; binuclear (by dingram, doable); gb Mj go” scccescscescesaaeace 791 
2849 | ssssseee $2339-7 | 154 7 16 | A star 14m, with ane F nebula gbout it .........0..eseeeee ionuawaan 535 | 
417 436 } ¥F, (Clowdy,) (N. B. The PD bas been probably spoiled by the cloud.) | gif | 
2850 | 4.90 5 4 10m | 160 18 ro | pB; Re gL b Ms fo? cose ese seses scan cvevesansgasessatnesesauus $23 
1 Ins 1B Ss <P; "5 Maen #5 m6" i pon = 94 seeepsseers bas teebeces 657 
i 13.3 8 s7 75 
28g | -+---+- § 2447-5 | 156 46 16 bi 7 
aga | -reeseee $25 a7 | 163 37 50 672 
2853 | UL s9 | $25 34 | tog ta ag 757 
2854 A. 237 $25 75 ash 32 1 pF; Ry gb Mj c-ceenees TTT TIPITIP ITIL TT LTT rer ier Tere 76s | 
Se rrr $25 oe 160 23 «- Tha coathemn ofgy of Mabayalh Major. All the zone south of this is dark | 51 | 
and starlesa, 
a8cg | -+--+-+- | 535.298 | 154 56 9 | PB; L; R; gi b BM; af dinm; a star g mm pies ses css eer eae ees srg 
2856 | creeeeee | § 25 38-8 156 24 36 | Arrich, discrete cluster, class VII. Not mach comp M; 10’ diam ears] 76x 
) 3m, 
i 525 s63 | 15357 2 | pB; 8; R; pabM; 20%....-...-. Peter rereret Perret tere r eee 759 
aes | $26 a5 | 156 44 10 ! A close frst class D star, ro and 11 m, with a thick webulous mist like dust 658 | 
about it. 
54 43.51 | B; R; or 1E; binuclear or sb M to a double star 10 and rr m. [Nole— | gar | 
obs gives 22 for the R A, but this is impossible. From the context 
? mandarin being evidently the same object with No. 2%, 
fost) 
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NP D, 1880.0. 





mn o¢ * 








160 3 7 | A large ill-defined th at the lower edge of the Nubecula Major, which 
Rae, 


751 
és pretty definite and very bright, 
2 go | The first of several nebule ranning together end forming « very remarknble | ¢24 
grove, Wich Mile they Sekt wi 0 telat diffused nebslosity, See fig. 7, 
12 4 °3 | F; irreg R; vabM; to a st t2 m; 2 or 3 Bt involved, and several | &g7 
{ bright ones near. 
126 30 12 | The cusp of « cluster of stare, 8....11 mj arranged pretty exactly in a Gsg 


figure of 4 with appendages. a $m in cusp taken, 
158 58 43 | PB; a insulated, but has # group of 4 nebulm following in the | 538 
PP; By Ri Gl My ga” cccscvevecessssccccsssscsacsevessosseses srt 


The second of a great line of rich clusters which are connected by abundant | foc 
seattered stars, {The first not taken,) : 


The second of the group, fig. 7, PL ITV. Lj Fy wg b M cc cccc ccc cucun 573 
By By gM gl ccccscsspecnssccascapratetescscnrscercasvestes 748 | 
PP; pL; trreg Ro --.--- eee cence reece cence rerarereteesaseesuee 750 
F; +L: ¢b M; the third of several whose barders join, sien is §23 
group in fig. 7, PL IV. 
v Fi pL; Rj the first ofa group of 4 neb with stars. (N.B, The mirror | 538 
newly polished. See fig. 20, Pl. VIL) 
P: S$; the second of » group of 4 nebulm with stars. The place inter- | 538 
polated from those of the rst and grd hy the aid of « diagram made at the 
time. Pl. VI., fig. 20. 
The first vebulous knot of a large fine nebulous cluster 3° in extent. (N.B. | 759 
This ie doubtiews identical with what is called the seound in f 538, 
es tt does not appear thal in this obs the seperate nebula of which the 
growp i4 compored were so well rap ree as in that f where a 
fy polished mirror reas waed, The ram of acerp ¢75 represents 
the (really) first ae muck foiater and more 2 difuond than the others.) 
The third of a group of 4 nebube with stars; p B; Ry pslbM, Pi. VIL, | 538 
fig. 20, 


A star 9 m, the ebief of a curious cluster of mized stars and nebule sin | 513 
diarneter. 


The brightest star in a p L irreg cluster with nebule mixed.............. $99 


The chief star, 9 a of s large irregular cluster, (Note, The cluster referred | 08 

3 is obviously the ‘group of 4 nebule with stars’ of / 533.) PI. 
rT. fig. 20. 

Toe last nebula in the group of 4 with stars, Place concluded (with no | 538 
precision) from the rst and rd by the aid of a diagram. [N.B. J suspect 
all the nebula of this group to be placed several erconds foo early by 
f $733 m RA. The reductions in that f are not good, and the 
group lies af the southern limit of the zone beyond the fair grasp af the 
reductions. ] 





158 $7 3 


158 $7 37 


198 58 + 





157 45 34 | The third of « great line of rich clusters all connected by abundance of | 760 
irregularly scattered stare, 
i209 55 2 | ee F; 5S; R; south of several bright stars ...... 0.06.2 06 sc ccse eee ees $35 
ga. qo | P; Rj 1b M; 30°, at the apex of a sort of cusp of stars... .--4.-00 0s 645 
g6 ta | vF; 8; it; at the apex of a converging parcel of distant st ......2+ 0005 644 
ts9 $9 4 | The ¢th of several running together (fg. 7, Pl. 1V.), Fj 8; attached toa | 523 
larger (the gth), 
a1 o 50 | ee PF: ¥ 8; certainly pot to be sen except in a superbly clear night, as | 645 
this is, 
167 92 45 | oP; 1 EB; 40°; has a coarse double star n f, 6 distant....-...-....--.-- 746 
14-5 53.23 | OF] BS; Ry wb Mg 16% ecccccenesrssccecacnerenrerearesennesuaores i 670 
2895 | cecerree | § 28 27.7 | 359 59 49 ~ sth of veveral running together (fig. 7, Pl. TV.) attached toa smaller, | 525 
Oe ge | 
B76 | 2... .00- g 28 98.7 | 159 §8 §9 | The 6th of several ronning together (fig. 7, PI. 1V.). This also isadouble | 2 
i nebula, having a very small one attached n p (No. 7.). 
2877 | 4. 213 § 28 20.4 | 197 33 57 | The following A coh of a large irregular cluster which extends obliquely ncross | 512 
the field. This is one member of the collection of clusters whose 
details are mae ia f pha.) 
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NEBUL& AND CLUSTERS OF STARS. 


a5 13 
aa 36 
438 48 15 


138 43 20 
49 8 


$9 7 


159 IS 35 
160 6 a8 


67 
$ $3 
6 47 
1$7 33 42 


160 52 28 

$3 3 
1§3 20 6 
159 16 40 


34 45 
a4 38 
tt 4 Ss 


Detertption, Remarks, &o. 


vB; v1; oval; ve pmbM; a beantifal mebala; it has much re 
semblance to the Nubeculs Major itself us seen with the naked eye, bat is 
far brighter and more impressive in its general aspect as if the wubecula 
were at least doubled in intensity. (Note_—July 29, 1837. I well remem- 
ber this obwervation, it was the rewalt of repeated comparisons between the 
object seen in the telescope and the actual nubecala aa seen high in the 
aky on the meridian, and no vague estimate carelessly eet down. And 
who can say whether in this object, magnified and smalysed by telescopes 
infinitely superior to what we now possess, there may not exist all the 
complexity of detail that the itself presents to owr examination |) 
vB; vL; Bs gb Ms 9 secccee eoepsccnscccace waeseneserses 


pB; vl, 1E; gb M; q......0005 PPTTT TT eT rrr ereerr rer rier 
eeP; R; b M; excmdingly difficult and delicate. perfectly clear.) 
The preceding of two. “ 





F; R; gb M; north of av B groupof zstgm, r= 9’, 5 0rg= 19 -- 
eeF; R; b M; the following of two; im field tos isa brilliant group of 
stars. 


A pretty rich irregular cluster which fille the field; « knot in it taken .... 
A cluster; a double star in it taktem... 0.60.6. cceeceeeee Ssuecésvaanace 
PB; Ry gb Me wcscsccvcrenseccccccscccsverevevsenvsesss aeweaees 
B; pL; BR; gb Mj a’ pn... sesaeeenee san owen ns 64 n40d R040 ccegtuty 
pP; pL; R; glib M5 a’.-ccusnerenes bee eeneneee se vredceseccncce 
VB; Ly DE; gm OM; grscscccccanseccseccnesageucuseceseescane 
The 4th of a great line of rich clusters connected by ebundant irregularly 
seattered stars. 
v F; L; irreg R; 3 Boot precede «02.0.0 cee es pane cceccesscesscccece 
PB; R; gb M; 2°; 5 at precede 06... -4. esses cess seeeerenee 
OF; Bg 90 cccvescccnenccccccusesevanonvsvcncsacessance 


The second knot in a rich cluster of irregular figure of stars 17... . 16m. 
The knot seems to be a clowe double or triple star, 

A litle knot, a triple, ty rople ster, forming a point of refer. 
usta a ane oe oath "The Knot looks like e nebula tif 
analysed. 

Here commences a very starry or resolved region of the greater Nubecala .. 
The middle of the moet condensed ofa cluster of stars 15. m which rans 
off to the « p and joins No, 79 of this ewvep, 

FP; Ry vib Ms; Ga" wccccsmeccreresereeerteeeanrreensactsesases 
Place of a double star class 1, (h 9779}, the chief of a great cluster of 5 st 
loose nod filling the feld, It is the forerunner of the great cluster-region 
of the nubecula, 

vB; 8; R. Here comes on the richest and brightest part of the starry 
and clustering portion of the nubecula. (Note.—From this olject being 
deseribed at ome time asa double star, and at another as a oebula, it is 
probable that it is in one of those singular close-knotted groups which 
especially characterize the nabeculse,] 

AB § stellar web, or very close cluster 15%... 0.00.44. bssespecee «~o90e 


ecF; pL; Ry; 40”.....- coed beth ad pe hes sae nag pessnsnseg sdonvene 

A very condensed pellet of wturs 2‘ diam with étragglers. The nucleus is 
10 or ra", 

B; §; irreg Ry; amb M. A close compressed claster, stars 12... 14 m 

@; B; §; RB; comp M toa blaze of stars. Many stragglers ..... ences 

@; +B; BR; pavymbM; resolved. (Nore.— This ob maker the 
minute of RA, 41, but the united testimony of ail the revt shows this 
fo be a mistake; ond it appears by thia very f that there are nol tora, 
The zone swept being omly 1° in breadth; and 2, or, according to the 
MS., 3 minufer Acving elapsed withont an object before thia came to be 
taken.) 

2; B; ivreg; R; 2’. The stars casily distinguishable ...............5 

B; pretty rich, compressed cluster of atars 12M .0- cscs ee cess eeeeeees 


OP; pl; Ry vib Mg 4o% ccceseereeeesseeeeueee denea 
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Description, Remarks, &c. 


A senall highly condensed knot In an immensely large and very rich cluster, 
which fills much more than the field, and is like the Milky Way. 


A very small naclear knot in an extremely rich assemblage of stars and 
Clestering groups which fill the field. 


A fine clustering group of large stare ...... seseesess o ssensscessancsse 
p P; Rj; b M; 20%; ina ficld full of stare ........- ped veseensooeeune 
pB; R; bM; qo"5 ina field rich with clustering stars eaages eascet pees 
pB; R; ¢1b Mj; 80" in then p part of a cluster ......-. ee 





vB; 55 R; psmh M; 257....----seerenseeee eeacesenseacenssece 


A pretty L, irreg cluster 7th class; chief # 9 m taken (at leaving the field) ; 
the rest are i0,...1§ m. 


Chiet 4 9 m of a v irreg choater, 4' ling, 4’ be . erence beecsccsecccees “ 
A cluster, Gth class 


The general mildle of a cluster of loose stars 1t....26m, It is rich, and 
fills the whole field. 

F; v Land diffosed; irreg R; gb M 

PB; vL;vglbM; 1B; 4. A fine cluster precedes it 

¥F,vL; Ry vglbM; 4! diam 

pB; Rj pe lb M; 2°; 49 star 10 m involved, p 

B; R; gb M; fo". [Norn.— The ods makes the degree 159, bul 
although the zone swept in thie f was intended to be only qf 2° in extent 
(159... .é0 160), yet aw the atar Ft robs (P J) 160.15) wae taken shortly 
after, in if, if appears fo have overlapped considerably info the mert 
degree, on which accownl J om induced to regard this web os identical 
with Ne. 43, 751, t which no mistake of the degree was possible} 


1B; R; gb M; 60". See note on the baat obs.........+--5- eT euns 


bed Ja R; 12”. In the northern part of a cluster of stars 14 m, ¥ long, 

3° br. 

vF; 8; 1E; b M; 2 #9 m follow toward the north 

oo cluster of separate starag..-.41 m, which fills the whole 
held. 


Cluster 7th class. The and of two stars g m, which may be considered the 
leading stars of the very large and fine chuster of the Nubecula Major, 
which fills many fields, ix of all degrees of condensstion, and moch 
broken up into groups and patches, 


An ill defined nebuloid group of stars tg m,. (N. B.—Clouds very trouble- 
some.) The field full of groupring stare. 


vB; 8;1E; g¢mbM;r, Almosta 

B; L; gb M. The first of 3 neb which run together,...... 

+P; pL; irreg R. The first of 5, which ran together. See Plate THI. 
fig. 5. 

p B; BR; g > M; 60°; resolved into stars 13... 

A rich, R, p L cluster of stars 12 m; loomp; 5/1; ame se 31m 





B; L; gb M. hs alee a's lhe Sun tes 

B; L; B. The middle of which run together 

+B; +L; gb M. The second of a train of 3. 

irregular ne 

vB; v1, A singalar figure like 3 nebule lomped together ........ euee 

pB; irres fig; g 1b M. (By as diagram made at the time, it consists of 5 
distinct masses which extend over a considerable space in R A. 

Paci fig. 5.) 

A more ee eee (762, 39), of @ cresoent-like 

form, occupying one field, Rich and fine, 

®; B; R; gb M; 2’. Resolved into stars Prerrers peeeeacsesease ase 


Pci); Ry gb M; 3°. (Hasy aky.) -.ssercecccrescscceveveccenesces 





NEBUL& AND CLUSTERS OF STARS. 79 


RA, bee. | NPD. 1890,0, | Description, Remarks, &e. Sweep, 
bh. om, ad. ° a@ 

[ 

t 






















































SFnen, 





g 3s s7-a | sy arcs | B; Lj bM. The 3d of 3 which ran together. (Plate IIL fig. ¢.) .-..5 gaa 
§7-4 $147 | *¥B;L;¢bM. The third of a triplet............. Pebenebepssseaucs 760 
$9.0 40.15 | pB;L; KR. The third of 3 which run together 


§ 36105 | agg 9 42 | YP; Rj gbM; 90%. [Phere is atrong ground fo euepect an error af| 743 
a ‘degree i in the PD. dt should mort likely be 160. a 















$36 403 | ag7 go g ° pF; L; R; follows group of 3 ranning together .. 538 

310 qo 16 | FP; irreg Rj glib M;r; a. (PL IM, fig. 5)......205-5 508 

31.6 go 7 | Prreg Ry rj 2’ dinm...scceccenerccnenseeereentersees 760 

3tg 39 48 | Pi iereg BR; gl b M..-...-s0ecereverescrserresercens gia 

33.8 qour | * F; Rj; follows 3 v BL nebulm which rum together ..... 523 

| § 36 36-7 | 157 g 23 | B; Ri vg b M; 20%; a rich clustering pon pone 653 

i 37-8 § 56 | ¥ By Ry vg el b Mg 20” cecccceccenecens “ 76a 

u7-7 446 | By 83 eb M5 2a! wc. e cece cece ene vote so8 

7 $45 |B; R; Bb Mg gel cecncccscsecncccccccancnnccescccs 658 

seeeeee § 36 47.8 | 160 39 26 | PBs 5; R; gb M; siiliiel. Perereerer rer Tere rer $23 
443 38 §7 B; Ri g1bM; 25"; bee & gms np... 513 

46.2 39 $3 PB; 8; Ry gb M; 20% ..cccsesecccscenses eupees 751 

§ 3643-8 | t20 9 3 | Pi Si; Ri gp mb M; 20%; in a rich eld dteseteeree eee 645 

447 9 43 vF; 8; R; pslbM; a5” ecearacaccrentenecsenesressseswenseacs | $35 

vereae 17 133 = aaah (9 m) of a L, irreg figured, looped or hooked cluster of stars 759 


- 1g mh; rich and various, and filling the fheld 


¥ y, R; gb M; the first of a group of six nebule. See PL IV, fig. g.— | 738 
(N.B.—In the original obs all the nebulm of this group in the 748th sweep 
have the PD 159", but this having heen satisfactorily proved to be o 
mistaken reading for 260; it is corrected accordingly bere and subse- 
quently.) 


Cluster, 3th class; coarse, loose, and filllng the field; stare 1o....13m.] 663 
Place, that of a double ater in a vacant part. 


sacecece . The second of a group, PL IV, fig. gece ess cccecsecseseaseceacesenes | gl 


A very faint large oval ill-defined nebola; not taken in eweeping, but bid 
—_ from a careful drawing. See Notes on the Catalogue of Nubecala 
Lajor. 


F; VE; gO M5 2° rccrcnssnccccrcenececseanss pecvescsccapssecee +} 760 


CL VI; ¥ F st and nebulosity of irregular branching figare, or rather 3 
clusters connected. See Notes on Catal of Nubecula Major. 


vv PF; vvL;¥glb M. See do, do, 

ela ule 4 pB; 8; Rj gb Mj; 30”; ingulated ,. b6 pO840000 4b Ess pena anne $23 
ecvcccae Av Lv rich cluster of ac et 10... cinta ald ie aaa as a eal $1} 
=, sb Mi; ths caeelis ak a aba cies Silay beats eos §23 
B; R; gb M; go”; the grdofa group of 6..cceecereeeecceverererers | 748 
vB; R; the grd ofa group of 7. PI. IV, fig. 9...» o¢enceccescces oo | 7g 
OP; Ry gb M5 a0” cescncsccccrrtrecs wrrerererrtt TT tt rire oes 7 


37 44 


p F; the gth ofs group of 7. Pi. IV, fig. 9..--. PerTriTrereri i rire 733 


pF; S; Ry; gh M; the sth (gth properly) ofa group of 6, R A only esti- | 7 
inated from s rough diagram incorrect (9s it woukt seem) in the order of 
the objects, 


passes . v F; the 5th (qth in MS) of a group of 6 PL. IV, fig. ceeecsee-ereee | 748 
te eeeeee , v FP; BE; g 15M; 40%; north of 2 stars 10 m1 -- esse eens cr neeeec tere 761 
p B; R; last ofa group of 6. PL IV, fig. 9 +--+. eeseeeee Ceeceeescese 748 
B; the 6th of a group of 7 «2.6.0 ceneee etrorsece $50 b404 reetevenes $8 


v Fand 8; ss tae ak peg 7) els teagan da Fo 751 
Pl. 1¥, fig. 9. 
The middle of u large extended faint nebulous mass which forms the worth. | cr 
ere branch of the great looped nebula, and is almost, or entirely, detached 
from it. See the next object. 
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The nucleus of the great looped nebula about 30 Doradiit-......+-+++-+ ++ 
The chief star of the great nebula... cece cece eke cece ese ene ’ 


$39 5%4 
52.8 























De; the great nebula; an assemblage of loope ....sssceesereceecereree 


See Pl. IT, fig. 4, and the explanation ...0..cecesec canes wees ess wsewnes 


pL, p B, m E, of irreg rounded and somewhat serpentine Agure, much 
brighter in ita foll part; E generally in parallel Pg, erally preligeged 
which are to m. See Catal of Nabecala Major, 


B; RB, b M; resolved ; the following of two on the same parallel, a star 9 m 
i B; Rj with an appendage to northward ; 24’ diam, (N.B.—I hare no 


confidence in this RAY The reductions of this {run bedly, and the object 
was taken at heaving the field.) 


wi bee el gb M; 3°); 2° be with stars appended. This R A to be pre- 


B; L; Rj; gl bM; go"; beea  s0 m2’ dist 267 af... 2-6-2 ee eee 
pF;L; R; vlbM; 2’ 
F; R; glbM; qo".. 
eF; R; vib M; go” 


The preceding of two forming » double nebula. The place deduced from 
that of the following and hrighter, by A RA oe7’.1, A N PD = 20", os 
they result from the drawing of Doc. 4, 1947. Pl. 111. tig. 4. 


The north preceding of the foar principal nuclei of the nebula of Pl. IIL. fig. 4 


The most southern of a group of 4 or ¢ nebulee, ¢' diem mixed with stars, 
ye south preceding of the four chief meh of the complex group 
fig. 4. 


B; RK; double; theother spis P; R; followed by clustering stars, 

Claster VI of v F st and nebula, See Catal of Nubecula Major. 

thx oe following nucleus of the complex group of PI. 111. fig. 4, from 
wing. 




















145 36 20 
159 44 39 














159 49 
159 53 













159 44 15 
159 29 TO— 
159 49 14 


The south following nuckeus of the complex group of Pt. LIL. fig. 4, from 
drawing. 

A very faint nearly rownd nebula close to # star ro m, not observed in sweep- 
ing, bat laid down, Dec 4, 1837, in the drawing fig. 4, Pl. ILL. whence ite 
place is derived. 


§ 4t 48.2 | 158 42 ge i. Fe Seerererereres dba bdddsenpdcnssdsotnoncebroreseeosne sed 


49.8 gz 22 p Gy By femalated 2. ccc ccc user encccccccccstaucsencsscenese 
$42 457 | 1599 45 99 | BS asi R;lbM; follows 6 star 10 a with other S st about it. Nat ob- 
served in sweeping, bat laid down in the drawing of Dee 4, 1257, whence 
its place is derived, I11, 4. 
vP; 8; mE; gl b Mj 21; perhaps > P double neb. See Catalogue of 
Nubecula Major. 


5 41323 | 159 50 gr 






$4249 | 159 45 47 


























5 43 200 | 159 31 55 
























5 42 258 42 9 o |e F; R; 40°; a line of 3 st, 10 m tos, points nenrly to it --..........+. 
543 52-4 | 158 26 a5 | P; BG Rj 1s” oe creer ss essence nseseeenrnecnenerestarsereress 
$42 sag | 152 52 26 | F; irreg R; pab M; efasmall group ............ Seisesccdcraaod 
$2.1 gt ag | OP; 8; Rj besa star 16 min centre .-.-- ec esc cece rere eernee nese 
52.6 gag | PP, Ry palb Mj; 50” «2... 2. -sceeeecrerecctcnernenene sancese 
$42 51.0 | 197 24 20 | A star 9 m, chief of a P irreg oblong cluster 3° in extent --.......... wsae 
524 24 4 | Cluster, irregularly elongated ; not very rich ..--.erererrerse terres eres 
$45 26 a5 Bs Bs Recccnccccscccccsavcnsersvacsecs eecacee saccececa seseees 


§$ 42 §2.0 | 159 37 20 j CLYL + F, R, 60”, partially resolved. See Catal of the Nubecala Major 


542 9 | 1s9 @ 4 | ¥F; 8; BR. This nebula forms an appendage to the skirts of the great 
looped nebula zo Dorndis, which bang down im visible fringes from the 
upper (southern) part of the field. 


2964 | --cceeee | 643 Be | age 96 68 | pB; Ry vl b M5 40" .. 2-0 ce eee ee neces eee e sews eter meen re eres 
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NPD, 1500 
o é a” 
158 a0 55 
20 35 
159 17 28 
17 23 
17 12 
16 50 
171 
tat 36 $4 
161 24 431 
156 5f 46 
5% 47 
159 14 40 
160 43 4! 
43 7 
158 36 39 
36 41 
36 39 
61 34 9 
347 
158 6 a 
159 S° 35 
5° 5 
49 §9 
5° 5% 
go 16 
14° 37 435 
158 33 43 
157 29 46 
go 31 
29 45 
yo 8 
ye 25 
1§9 80 $7 
1@ §0 
153 42 49 
43°27 
138°..869 
tho & 30 
7 2 
6 39 
7 8 
& 20 
260 41 1 
m5 31 0 
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NEBUL& AND CLUSTERS OF STARS, 





| p By 8; resolved --.-..-+.s- 000s 


| F; Ry; vgvlbM; 6c” ...... sases 


Deacription, Remarks, é&c. 


A small close knot or cluster, go" ........... Prerere re Ter rer ere rae 


B; 8 clustering group or G5; 30” stars vistble. [N, B.—This obs makes 
A § 42 4%.1, but this must have been observed by mistake on the 
moveable wire. See Catal of Nubec Majur.] 


The cluster 6 f the great louped mebola.... cee. eee eens eer r ener 
A bright § cluster of distinct stars. (Thick base.) ...... wtaeeee 
6; B; Rj 3; all resolved into stars 14... .. 16 misseeeeene + 
GB trreg Rs pm b Ms a once c eee cece cece cece te ne cece ee setmenanes 
B; 8; mcomp; not mb M; irreg oval; 2°; stars distinct fe [This 

oba makes the KA ro’.q, which T bave not allowed to stan against the 


united weight of the rest. The object was taken at leaving the field, and 
the slider probably not brought fally home to the stop.) 





VP; 5S; RorlE; gb My rg’ ..cccccccesesseressnse Power rere r errr 
pb; L; pmE; glbM; basa % 13m in the middle ...--+06 ‘anne 
pF; Rj gb M; 80” ...6-. cesses stieetivete tesenseres ee cenccces 
+P; Ry 30". The obs in R A is marked as uncertain -...-.-.---++++- 
ORs ply VE csescecseeeesserssseeerecsensscssesasesscarsereeee 
Be Bg gue lbh My; 6a cc ccccccccccnnceresccesccccerersrss f#evsccsss 
By Ry gm DM; go” --ccccsecere rcs tense cesses esnssnenssenseue oe 
PP; pls Rs vg vl b My gg%ercvccresrecersreeneerseerrsersesees 
P; 8; Ry gb Mj 20°... ccc eee seceese scene ensnesseeseseseaenaenes 
pP; pl; Rj vglbM; Bo" v.00. su bodeenvedebsewenptsdoedenne 
VP; Sj Ry gM wc. cece cc ene c ene seensweeecsnennansarrsarenes 
vF; R; gb M; 40” ...... «ce vosnvepescssceccecrseces oGntcercace 
OF; pL; trreg BR... .- eee eee cee ences n cuentas es ceeenesewsages 
A p B cluster nebola go” 2. ..0--.ccuerecsecenrnecsrersweszeses sees 
Pb Diz Rip thle Mies —civececidecdeaaedacseacaigneageagscontiaas 
F cluster; irreg fig; gb My 2°; memolved «0-60. .e cscs seeeew errr anne ne 
F; irreg fig; 1; One star seem; GO"... eee w cere seeverecouevererse eee 


Irrex oval cluster; + F; 2‘ diam; v | comp Mj; slmost nebulous, Stars 
= 16 mw. [This obs gives the RA 46" 39'-5 which mast evidently be re- 
jected. Tuken at leaving field, the epe-piece having remained untouched 
since No. 43 of the seme /. See note om that obs.) 


ee FP; +S; fa triangle of stars 70 m which form part of a bright group 
P; 8; BR. A star ram precedes 2.0.65. c ssc ses ns cenusserenensseees 
p B; EB; resolved, 1 see the stars in it; 2° .... 
p P; icreg Ry 40 or 50°; 1b M 
FP; irreg R; with small stars ....- 








F irreg fig; go°l; 15° brs Peeve reverses eee eseeswesaseatenneacanes 
Av 8, B knot, probably 6 or § ¥ S stars wedged into a close group .-.-.- 


Bi vem b My rgtecccccseareesae 


v F; pL; Ry g lb Mj 80" -.-.- se seeneweeenes 

Here follows a legion of v email scattered stars all indefinite and Inose 
B, Leb; 61, 5 br; resolved, in part; chief & 11 mm taken... --resers 
Cluster 6th class; F; oval or irreg fig; ¥ m comp; st = 15 m-.... 
pB; L; irreg BR; sibM; 3'; resalved into st 15 m..---.+0--.-+ 
Cl; irreg fig; comeists of 3 oF 4 disjoined clusters, the sella nd: ta 
largest and brightest ; of 3 or 4 L st and nebulosity; chief # taken. 

C) 6th class; irreg R; F; gi b M; 7 barely resolved into v 5 stars ond 0 
few large ones. 


Dae Rs vg Lb Mg gf cee cc cseereeeer cece reeset eunnnerurssenrrar eens 
| pB; +8; Ry vglb M; 12° } 


pB; v8; gmbM; 15° eas 
pB; eS; R; gb M; 10” eneees PPTTTTITECLILI TTT eeseeseasge 
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§2 REDUCED OBSERVATIONS OF 
















































No. Synon. RA. 18304. | NPD. 18900, Deecription, Remarks, ke. Sweep. 
hem ad, Bes 

2984 | sseceeee | § 58 559 | on6 go 8 |e P; 8; Rj hase & 15 m im cemtre .. 2.2.22... eee cere eee eee e nee ves | $90 
| 985 | -+++4- ++ | $ $2 t¢B | agg 5298 | +P; Rj go%; gb M ....... PITTTTITTITITTe rire rire eee §23 
12986 | weoesees | § $3406 | 259 24 4B | Bs 85 By 15% ce ccecesenaceeceecenreereversearestess $34 
43% aq 40 |p Bs v S53 Rj ra cece sce e eee s cece ss csanawennte rere sctecees 6s? 

449 24% | pP; +8; embM..... 748 

AgB7 | vseeeee + | 5 5242-6 | rsp an gg) | pF; 8; Rewcseeccess 653 
42.8 an 58 | FP; Ry; gb M; 30% ..... 658 

41-9 a1 56 | pF; 8; R; gb M; a8"... $22 

44-5 at 53 | p Ps; Bz gb Mace wees 760 

46.4 2536 | pB; Ry glib BM; gg7ss-- 1-2 csssesnansrensssacccassevrsreseseery sok 

| H 46.9 2247) | Py; Ry LBM; go* vice seves eG ¥adcraceurevareonacbind Cabbnidurenr 538 
| | ako ryt ee oe SP PPOrTarTPerrerererarerrrrr ret rii Tre itiie teeter eee giz 
2988 | --+-+0-- | § §2 $9.8 | tqg 56 10 Chief % of a cluster Sik shams of cheek c dans bright and some smaller stars | 665 
agig | eweseses | 565 580 | 16: t2 gs | p B; pL; Ry gb M; Go’ .... $13 
§2-5 32g | P; Rj pmb M; ge : 673 

2990 | w-eeeeee | $53 S82 | rep a7 a8 | p P38; Revscrescesrsen . 653 
5%3 26 2 | pF; Rj b M; 30” 538 

; 58.5 27 ar | FP; Rj gb M;r a2 
529 ap gr | PP; Rj gp mb Mz ec ~~... .6.cc- cee e ew cnes ens Sie mpsene Camanueen 760 

595 27 15 wF; R; gibM; 60", Among stars .-.---.---.- +0000 Sean daviae sis 

BOGE | creseeee |) 5 54 167 | aba op gg | By Ly Ry gb My ge? -.p-.- eee ee eee eee eese neu eneri ete eerneres 513 
195? 740 |B; Rj gv mb Mj Bot} rc reece ee ree ees ea hetrerewssrecesban 674 

18.8 $1, |B: B; Ry gb M; go*;e 556 

32.8 8 57 B; Rj g¢mbM; &&". 753 

2992 | d. 160 § $4263 | 1569 31 42 | PBs Ry; 30°; the preceding of + 533 | 
230 30 52 | Bp B; Rj g mb M, resolved; stars 1g... 16m; havavv Poebnf 748 

3253 qo 48 | pB; Rj bM; 60°; Basa # 10.21 m, mp (thick haae).---. -.+--+-+-- $09 

| 74h ga 45 Lie Boa 40”. Remarkably situated in a triangle of § stars; the preceding 657 

| 0, 

2993 | verceees | § §% 309 | 55 sa gs | oF; 83 Ry bes 3 B ot pretty distinct towards the south......-..+--+++- 535 
2994 | s-eee--- | § 5438-0 | 169 go gz | YP; R; 30°; the following of 2 ....0 50.0 +-v eres essen eee eens nse neee 523 
389 yo 35 | © Fy Ry 25°; the following of 2.0.00... 0. ccvcseeccererrseeceesecs | 857 

2995 J vevreeee | $55 13 | toh 7 o | Fp LES gb M ..-eterenee en etse rene estes ee sineees anircnsscan’) Fae 
114 37 16 p Fy drreg Ry pb Mice. ccc cccse ener er sree eee cee 522 } 

12-3 37.25 | PF; Ry bM; GO” ween ses et ees esasesescasenseses 538 | 
2996 | ---+---- 5 9625-6 | igo 7 go |e Ps Si Rj 20%} hana oe 22 m, a f very near stg | 
2997 | seeeee-s | § 56 2908 | ree ry 29 F; Ry b M; 20"; commected with stars, Ae... eee ee TTIT Cre 656 
4st 14 15 we F; Rs b Mg 30" .....c0see pee acetvetsae rd esesessatesetecesees $38 

4ggB | «-ee-s-s | § 56 47-4 560 56 47 | Pp LEG roccccreceserecereseee cess teseuesrar ees ren aay praeateres 7s 
2999 § 56.505 | rgo 43 5 | ee F; attached to a star 1g ms... eres errr eee scence eeenercussen eens 762 
$13 4427 | ee F; R; attached to « v § star. {in the obs thla ts called “* rather a doubt- 526 

fal ‘object,’’ bat all doubé is removed by the wabsequent obs of f 762.) 

9000 | wens $57 184 }acg 35 3 | Fp ¥ 8; Ry veh Mj stellar... ...- 60 eee se ceeceee renner centr ee 673 
JOOT | csesees - | $57 262 | sg 2 8 | FP; Ry b Mj 95” -.+-- cree sree eens ieeenetensakeastusrwressgasene 538 
GOOD | vravares $$7453 | x6 2g ¢ | ee F; Rorl B; attached ton & 16m wer 
GOO | senseeee | 6 57 55.9 | t57 216 26 | PB; Ry gb M5 ae” (2).c cece cc cence serene re aaresr ens teteae eens 522 
56.2 16 24 | pF; R; vgb M; 90” ..-..--- odessa cenescanvercsenbesenseaseses qo 

$6.5 16 19 | FP; L; Rj gibM; soo”... 508 

$6.6 war | P; L; Ry gb M5 go* -...00e eeenetavacebeRaseeernab ni dsacenesee gta 

JORG | tetecene § 98 4.3 155 28 4g | pB; L; Bj tg lb Mg 80% cccucveeseereeeeeeewuee ia baeaacnsteras 539 
5.6 a3 33 |¥ PF; pL; R; v1bM; 80%; ina rich field,.....- $eeansensecse rere §15 

6.0 28 96 | F; L; gvibM; go; ima rich field ..ccrcscerenveaereneeetese seee | 518 
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yeas 


oa6 
3027 
3038 


5 58 399 
199 
qo8 
42.3 








NEBULZ AND CLUSTERS OF STARS. 


1§9 11 56 


rg3 98 14 


1g8 17 s2 
72 9 4) 


153 43°35 


15% 31 4 


157 56 54 
164 21 35 
111 43 46 
1g 38 54 
166 43 10 
156 51 16 
862 §8 40 
183 45 49 
187 43 39 


1ggag 8 


ain g6 7 


159 33 23 
































By Bp es Bl esc ieciccnec seiecewsswalesss vena) eceebaedeewesees 
PBs By GO Bs 307 we rcccscccccasssacscegantersrrnvrecsvenrerss 
B; R; gb M; 30" ae 
F; R; the preceding of three -.......6++45 coerce ten seeeecseessapegacs 
p FP; S; iereg R; pab M; 25° 
vB; R; gmb M; 60" (ina fof r° continged to 6* 4°, aS oid ao line 748 
nebula oecure after this.) 
vB; By gb Mj qo" wo. cece eee wee ees 5 eand nd RODSGES NTA LAN SRA ES §33 
B; B; 8; Ry gmb Mg po"; resolved oo... ic ences cew nee 673 
&) +B; Ry + gv mb M; r.—[Nors, The minute of RA given by this | 657 
obs is ¢9, but this is decidedly mistaken, (See the remark on f 743 
above, no nebula ander those cireumstances, however faint, to say oo- 
ees a easier em eee es ee a 
DB; Bj gb Mj ge” wrcccreressrccccsssc scent ssc peqecnsapedessas 759 
pF; 8; BR; the second of three ..-.---s-e eee ersearracacsetaeersess g22 
pB; S; BR; hese # 15 m close to the edge, nfo... .. ce cece eee ee eee $38 
pP; S; irreg R; pab M; a5”. .-..--- 2. -- ese eee teense se ecee 532 
PFs Rp gb Mg gO" orcrvevccncncctcccccrssccsosseasiccesenanses 769 
By By Bs pie Ms sacs e cc ccscas es acscnsapecscnsee pe sesengsecces 663 
FP; irrog Rj pel b Mj ge” cre ccseccnesnneunens ee eeeeaesaenness 666 
F; R; glbM; 40°; a & 9 m follows in parallel, and 3 more 11 ™m near 518 
VF; ps By vglb My 80" wc cccesi aces ce sees cssmnessennsseucee $15 
P; KR; yglbM; qgo*...... peaces PUPTTTTTTPTETiTiTirirT rte Tere 539 
&B; wo other deseripthom --. cece cece ceca cerca eee ewen earn seateeas 656 
9B; BR; pam Ms Gar cc ccccscercescssccsnceapeesecesccscesess 759 
VBs Re oo PMs Ge 2c ccccccccersvarssssvecvecccvessvescnsscsers 53% 
; B; Rj ps6 M; resolved; much compressed; the 4rd of 3 ..-....- gaz 
VB; Ry gm b M5 G5 rope tees ccc cr reer ere ceseerreserssestenee giz 
Bee By Bj gb Mg ag ecccsccscscnrccccccvocsacneccessassscscrs see | 760 
Ps ely Beg pmb Me Sonsini cercsccnevectaccesececstvetaarye® brs 
FP; pm; glb M; go*......cseaeeae renodansannenecstenunsers ose | 6g 
pP; R; lb M; go*-....... Sa kee Ove nee VneKUNveesed chee ene essed = 538 
ws Bhs Bs gt My 2! cccccscsaccccsrcccscssenssesascascncccsear giz 
COP; LL; By gL Ms go cere nc esteseeceretearrgastissssessue 657 
COP; Rs pL; go M; 272... ceccserscterereareeeesanenvesrcree 361 
DPs Bs GMD M5 GO” csr rsrencn reer setesecssvacssaseasesacecans Cort 
OPS 78s By 00%. cccescnensies cesses edutereresentbacsors oe paaes 339 
P; Ry lb Ms 2167 viccearears ewsess Seeelshelavuaeepereuweneaves 653 
P Ps brveg R5 r-- sec e sete resent sees ees ee ns cng aces sentaapans 760 
WB; By Riscccnccvcsnvecerecrenseevseseeersescseryerachateseeee gig | 
pF; +mE; gvrlbM; 2'1.. eerie 663 
pB;v8; E; vsb M; niga papudet eek neiewvan | 965 
Py By pele Mg Go isscscsss cece sdesscederss sicecaicssasssease | sss 
dh pie tl phembeneatededaend dqneeeminsdacngacadacapa 647 
; pL; R; papmbM, Many stars near it $33 
P ny Ry gb My 60%; & owe cee rererernse-teee . a 768 
Doable nebula, pos 12°. eae pB; igh it;e0) aul 8; Rs | sa3 
gibM. 
BP; irre Bij gb M ccc secencesecesneareewerransscesssesewnnnanes 673 
v F; irveg Ry gb Mz 50"; r..-..0- pc vescn condnesesé nc nsvanenern oo | G57 
PF; beg fig; gl b Mj; has 2 or ¢ wtare in it... ccc sees sane sessesseeees | §18 
VPs Ry gibt Mj a’ scccssncnccnsesccureversvessecesnseeee eoapaces aot 
Ws By gO" cccccvcoccssvce Aesccceeeepecrccecseressnnereasermese | $38 
vF; BR; gb Mj; 40” POreTTTiTT TT Trt rite Oe seesecesecce « | 760! 








84 REDUCED OBSERVATIONS OF 














No. NPD, 1880.0, Description, Remarks, fe, Swrep, 
J é ne a a ep 
jong 2932736 $7 | OF; Rs el b M5 qo’. cssersseccvevecsssseesseseneresnre 528 
134737 0 | ee F; KR. P D mistaken 1° in one or other of these obs. ..,. . fog 
7030 133739 16 |e F; v8; psih M; rather a doubtful object ....-..-.-... 528 
194°38 45 | ¢ Fj Rj PD 2° mistaken in one or other of them obs....... Bag 
sey! 163 31 50 Bs 785 Rs bE cccccccccccercsccccecercsccvce treeee 672 
3032 1n9 19 87 al > pL; a fostl uaa +; psibM; afl, qo" br, tomtolerably | 553 
well defined round mac! 
3933 116 ga 94 | PBS EB eeeeeesssreee . 646 
43.18 | + F; Ry vib M; 50” $30 
43 2 pF; R; palb M; ag”.... $38 
yu 192 29 23 | PPG Ry bMy 20" .. es eee esse eee 756 
4945 165 23 6g | PB; irre Ri vg pm DMG 2’) Farr seereeneunereeerertercrccces 671 
4036 139 49g || VBS Ry gm bM; 407s. ee eee eee aeccsesenccacorsenesonvessos | O68 
440 +5; Rj psmbM; 60" ...... comp os cnvcdbnnusds orcnne aopenceses 673 
4: (¥ Bs 8; R; pay mb M; 49%; wot resolvable, [This observation makes | 618 
the degree of polar distance 168, but the similarity of descriptions and 


other particalars of general agreement, together with the want of any other 
observation of such a nebula in a part of the beavens thoroughly examined, 
in the s6%th degree, render it almost a certainty that the mebule are 
identical, ] 


‘ 
163 47. ag | VP; L; KR; gvlbM; g’....0.. dgdpansuscdedaugeawaypeescmeneds:§ . GrEI 
t62 28 58 | vP; R; glbM; 40°. A triple star precede ..... enewes 





1§8 12345 | B; 8; Ry; of 1 Ej resolved into stars 14... - 5 so” asses 538 


12 38 | B; inreg R; or PE; gb M; $0"; reese eeseee o* tnterteoes | 653 
ta og | ¥ Ps ply Ry wg lb My go® sscsscceeceeeesenne see | 992 
5m! m7 ro 30 | B; R; pembM; go” ...-.5 POrEStTTETTET errr Terie Terere ree re 646 


9 28 9B; BR; pam b M; yo"; & -cccwsererrenseenannee poatevereeee §30 


134 41 8 | A poor, very coarsely scattered, but brilliant dete at 0 ‘dan Place of | a7 
astar $m = B 1222, the chief in cl. 


102 45 37 vP; 8; R; bosavw S star at n f edge, anda double # Hf we ceeereseae | $33 


44.10 | PF; R; 1b M; bas 1 ora ston & ands cmall close double star (dist 3”, | 532 
12 amd ta m) north. 


3043 


3943 








46.14 | Fy L; R; vglb M; 80 or go”; has 1 or 2 st inor near M...... veos-+ | 768 
3944 147 28 47) | YF; 1B; vg b M; the preceding of 2 .....- senececee eovenceee $19 
3045 147 26 42 ¥P;1E; vg vib M; the following of a ee . 519 
soq6 ttt $4 30 pers R; saic onan D tis pein es enaiannd pha, ssseseee | 536 
3°47 1§4 22 27 | F; R; gibM; BO” evatbeccde bOte beee teen saeeeeeess tere we eee 339 
3048 154 51 40 Place doubtful, clouded before transit over wire and bisection, a Opens 518 
K A given by the obs ix 94°.8, which must be too little. 
gz ro | © Fy 85 Ry the preceding of y seeeeeeeevers ipinwwsGvanbenvan wane 515 
345 | 154 $4 30 oF; 8; LE; the middle of 3 0... cccacccccsessecccssnssscusssessecs $35 


157 26 st | F; pL; Ry gvlb M; precedes a double star -..--.-+--+-+ 
a6a1 | FP; pL; irrveg Ry gl bm; x’ ......- deed adétentbenddea ce 
as qs | P; Ly KR; 50%; among 10 of 12 stare sound 18 Missesecsccceseesssee | 598 





t 
3937 
3038 
3939 
yop 


tS 57 me | CPs 85 the Inst aly csc ccaccscnsrecaceascewceseas cena sesenceece 515 } 
ism go 48 | VF; 8; R; near estar ro m..... eeeeeeseees Ae teenrrarees teveweres | $95 





131 10 17: | PB; Rs gb M; 4’ diam; ror resolved, among B stars .. 2.00000 


to2ag | pB; Rj vg) b M; all evidently resolved into stars, not very rich. Some- | 645 
thing between a cl and nj. [his obs makes the R A'2q= 89, but it is 
pretty clenr that this is a misreading of the chronometer. ] 


£58 gp 27 | Fs pls By 40” oo-sssceescsaccsaseoeessssanreereessersserssvens | 898 
49 55 | ¥F; RB; ¢lb M; 20” 
49 tp | VPS Bj Ricscewscceaneese 





pera etree nner esenasacenes 651 











NEBULE AND CLUSTERS OF STARS, 85 


“ NPD. 14800, Deeeriptioa, Remarks, &c. o 


158 48 ¢¢ | Be pL; BR; vg mb M; go” cepecccrsccneevenerecceseveneresssss | $39 
49 4 | pB; RB; gb M: 50”; has» double star proceding.....s.--saneeeeees | 63 

16 | PB; Ry vg lb M cc ccccccccsccccccccscngnccegs scocse | Sta 

20 [ p B; B; gb MW; 70” ccs scccccrccccsectcccs senses cccscsovecensess 545 

§t POP; Ry vib Mj 29... GO ccevecccrccncccscseccscsssscccteoceucs | SHE 

eF; 1B; 25°. Some light in field from rising moon...-4..sese0es0e05 | 669 
PB; L; Ry vel bh Ms 2? cocsccesccccccsscvcccrcsecs eecececess | 538 
pB; L; Rj vgb M; rr; diam in RA = 17 of time cosereeecscccces | $39 
Pew Ly Ry gv lb M; peccerssecescecceveccunessenssvaneecesocs 5rs 
Noty F; BR; or lE; ps ib Mj; E between 278 at, and has two stars | $30 

¥ ms p pointing to it. 

covecese pB; &; R; 20%; has a or 3S st cloweto ite. esse ccsesseesecsasecee | 672 
pF; 5; R; ina field with namerous stars, 113° is the right Pd ...... | $33 
F; 8; Ry gpm M; 12% sesscsccccccceeccecesccsssscccsacesers | 768 


pB; §; Rj ibM; 20”. [This obs makes the P d s1a®, but this was ecx- | 532 
amined in / $73, amd declared erroneous as abore.] 


PE; Ry pal by My 358... ceeraasecsescewecsonr oeenseateetoc eeve $38 
OG s| Fy By GMs 207 cccccccccccccccecctonnetcdes tt nesgepecesecsscsse 530 

18 33 | PB; Rj gp mb Mj 80"; rescseecsnn seen enese soseessavcessse | 709 
at7 3823) | pF; L; iereg R; or LB; gb M; 2° csssccceseeccsccccccenccccerss | 769 


116 43 58 AaB tmk eth ke ; the following (whose place is bere met | §3° 
pyre ito both g > M; ino Geld fall of stars, among which is also 












116 32 38 | ¢ P; 8; Rj; between stars. A double mobula precodos ......ceeseeesee $30 
rag 48 30 | B; Ri gp mb M; 3’ oll resolved fntoet 14m. Ip thecentre sak rym | $4 
49.17 | Bs pB; BR; gb M; go”; resolved into ot 1g cose essere ceeeeeee es | B08 
43 5: | B; irreg Ry gb M; 4’; resolved into at 14.,.. 16 m with stragglers, and | 663 
some lange stars near. 

49.23 | Bi PB; ire Rj gb Mj 24’; resolved into et 23m ceeesessesec scenes | S09 
163 32 2g | VF} Ry wg lb My go7...esssee Seversearseerssesscasessoesesace | $39 
ts 499 | Fi ¥ S; Rj makes o small triangle with 2 stars -.--c.ssecrrsrcereeeee §ts 
154 Baa | OF; Ry Go” cececvecsccecccencsvcsnsencsuscceesccesetessseeeseve | S39 

gaz | V Fy pL; LE; inthe parnllet ccsscsccrreeescsceeeeeereennaeencnes $15 
130 49 58 | PB; mE; in pow 43°; palb M; 7571; amomg many stars «...-seeee | 784 

38 40 | p Bi +m E; pos 46°.6; pab Mj go"l; 10” br; in @ feeld very fall of | $29 

small stars. 





164 28 33 | A large region fall of scattered stars, forming a closter of which the chief | 757 
(= 8m) tuken. It seems, however, to be only a clastering part of the 
milky way which here comes on rather suddenly, 
W837 43) | PB: pL; LE; gb Mg rj a’ long «-.cccececcerseesanenceneenenss | 769 
13849 7 | vF; pL?1E? gm b M; in field with many stars.....--cecacccereeee | 304 
49 40 | PF; +8; Ry; pelb M; 15%; liken blotted star; in ficld with many aml] | 52% 
stare. 


tos 5¢32 | A pretty rich cluster; irreg fig; 7 diam; gb Mj stare 10... 14 mj; place | 676 
thet of a D star the chief & 

157 8 a5 | Coarse loose cluster of about 30 stars; many ttm; one rom taken,..s.. | 538 
ror $4 48 | A very singular nebula, much like the Lip bust, (bead, neck, and | 757 


a rtrait, very sl pe Papacy light 
nearly uniform, about 13° nea held af milky way stars, 
marine boat 1 da See fig. 4. Pl. TV. 

to of tog 20 13 | Middle ofa fine L; rich cluster not mcomp M. Stars g..... tam; fills | 675 
eld. 


11 40.0 | 114 38 48 | The m No. 905 ASC is the ebief of a fine cluster of discrete stars, Go° or | 530 
yoinnumber, R; gb M; 2% diam. 


4.40.0 | acs a7 | pP; ply gb My; gol; Ga" br esessceecencrsvsnrsensssssncsenses | O82 


407 246 | pB; EB; oriereg fig; gi bM ......... eeaceeee paesseeeessesencess | §Uq 
% 62 [| urp rage | pF; Ry vg mb M; 40%; ina rich fitld,.scensesssscsaeceeeeceesves | PPT 
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REDUCED OBSERVATIONS OF 


NPD, 060, Description, Remarks, de. Seeep, 


° a s# 


toz 56 ts | The most comp part of a great sc cl or rather region, more crowded with | 757 
stars than the rest of the milky way, though hardly entithed to rank as a 
cluster. The st ran in singular lines and carves on a dark ground. 


aro 36 33 | Claster; irreg Rj pm comp 6. Stars of mixed magnitudes.....s0+ees+ | G97 
32 32 | Cluster; 7th class; p comp; q’ or ¢’ in extent. Stars rz m, [One or | 763 
other of these observations seems to have been mis-read by ¢' in P D.j 
117 9 — | pF; R; b Mj 30”; nearly on meridian of y Canis, or perhaps somewhat | 7g 
preceding. 
120 43 43 —— Mmteniwmue OC Ue 697 


41 32 | Place of a D etar, chief of a claster Sth chaas .... 
ra gg 26 | ¥ PF; +8; BR. Ino field full of stare......., 
158 goay | PF; pL; pm EB; pelb M; go”; pos of exteoalon = rrp? esse eeeeeees | 566 

qo 26 | By Lj mB; gb Mj aly tbr cecesseceereereenes seecseseeevense | 598 


106 50 35 | Asmall but brilliant group of 6 of 8 large stars, 8,9, and tom, within » | 675 
very small compass, 


ast gg 0 | ¥ PF; L;R; gb M; rc. Is no doubt a very distant cluster of 6th class .. | 622 
tog 6 go | A very L, pretty rich, splendid cluster, which more than fills the field. | 757 
Place of the chief @ a fine double star, [N.B.—-P D by abs 103°, but 


this is a mistake. The cluster is VII1. 38, and not VII. 38, as mis- 
printed in h. 459. 


110 14 8 | A large fine rich cluster, not mach compressed, but nearly filling the field, | 677 
ee ia ae ee ae ee Oe eee eae 
aml 31 i. 


toy ag ot | A very large rich fine cluster of small stra which nearly fills the field. Place | 676 
that of a D star, class 11. 


137 14 31 | oP; L; pm E; vib M; involves 2 stars ......-. eessaverancenecsen — §§3 


108 42 35 | A rather irreg cluster of Sth class; pm comp. The most comp = forme | 697 
a ridge or bod of stars elongated in the meridian. Stare 12..-.15 m 
with out 


tog. 20 50 | CO. A very fine iciiesne Neerca, oval, uniform in light, and of a | 676 
very flat appearance ; rather faint; diam in R A = 4.0; hes m me 15 m 
per de edipedes: Ag Marnati hel apepaie This object is excentrically 
situated in a superb cluster of stars 12....16 m (46 Messier). 


ao 18 | 0. A fine, nearly uniform, slightly elliptic PLanerary Nesvia, 40” 737 

diam. A # t4 m, is bag oes | situated In or om it, which is doabt- 
less only superposed and belongs to the Ge cluster Mesa 46, in which 
(somewhat north of the moat compressed part) thin object is situated. A 
very uncommon and indeed wuique combination, if No. 5154 be not @ cnse 
in peint, 

tat.1g 40 | A cluster of about 150 st; By; p L; p rich; not mach more — M; 8) 535 
diam ; has one  $ m (place taken), one red one 9 m, the text 12. 14m. | 


107 49 16 «| ©. An object which, owing to general bad definition to-night, and wot be- | 675 
ing able to follow beyond its transit (being worth of zenith), I could nog 
ly make out. Certainly not « ster; bet ifs Praxerany Neavra, 

it is one of the lees sharply detined ones, 








158 64.13 | FP; 8; Ry 15"; near gy Bostars ....0ece 55 
$331 | pB; Ri gpmb M; 55” pot 
5419 | PB; 8; Ry gmb My 25” ...-- ér3 





5413 | p By Ry b Mj; nose 3 stare ttm ....... awe reenaeesnagensssngegenne $$? 
53.55 |B; 83 Ry pam b M; 70"; sowth of gal TEM eeees eee eweereceee eens | S45 
199 855 | Adoublenebula; v L; v F 5 position of orntres = 40°; diameters 4’ and 7’ | $33 
running together, and having a star 13 m at their janction, (N.b.—The 
BR A here set down seems to be that of the preceding neb.} 
832 | F; +L; mE; ret g, then pam b M s.sesseeseenees devecvcnceecees 673 
84s |e Fi vL; pmE; has a coarse double # (13 and 16 m dist = 12”) in| 546 
middle. 


Ses | F; +L; m E; ¢e1b M: toa & 23 m, like a very fuint atmosphere, | 545 
‘sbout a wucteus 341; 14° be; pos of ite extension = 39°35. 1 think it 
has some sort of hooked appendage.—[N.B.—Jn theve fhree last observa. 
tions the nature of the object appears to Aave been misappredended. In 
S 523 if was evidently better seen and more satigfactorily made out.) 
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NEBUL@® AND CLUSTERS OF STARS. 
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Description, Hamerks, &e, 





A fine cluster, scarcely scattered, pretty rich, not much more comp. M. 
Nearly fills field. dears 8. 3 mm. 

The chief star (4° m) of an orange colpar, of a very large and very diffused 
Cluster of large stars, too loose to be a fit object for the ordinary magni- 
fying power. 

©. In the field with, and sowth of a cluster, ond om a rich a be the 
undefined object of f 76g, (See the next observation.) It is no dowbht a 
very faint small round Pranerany Nenvna, 4”, of, at the very 
wtmest, ¢” diameter, and = in light to a star tr m. There ia an 
appearance of elongation, but this is _ owing to one or more 
ee S stars, aa the fleld is full of euch, It is dim, faint, and o vwory 
little » All the other stars are sharp, and the definition to-night 
is perfectly good. 

An object whose nature I eannot make ont. It i# certainly oot 4 star, nor 
a close double star; but it is not roamd, and | should call it an oblong 
PLanetany Nesuia, by reason of its decidedly marked though some- 
what dim outline, were there not some saepicion of its being double, as 
if» very close and highly condensed double orbula. It is very small, 
and rather faint, 8° long, 5" broad, and equale astar tom. Ino field 
with ot least 60 or So stars, all abarp and well defined but this. 
[N. B.—The P D open to uncertainty, an the telescope rests on the 

and I cannot get 1 low enough for bisection. An estimated 
allowance of 2‘ made for this.) 

A small but condensed claster, class VIL p Rich, diam 3’. [This is the 
cluster referred to, as in the field with the Nebula.) 

Irregular cluster, p Rich, not m comp M, 10’, etare 12 om nearly equal. 
General middle taken. 

rb cluster, gb M, sc’ diam, mech more than fills the whole field. 
Stars ro and 11m all carly equal. 

Chaster 6th class; By, Ly Rich, not very highly condensed in the middle. 
Stars very remarkably equal. All ta or ty m. Very few 1g mm; 
none tr. A fine object. 

Viewed. A very beautiful large cluster, very rich; stare nearly equal, and 
izm; gbm; not m comp M; more than fills the field. [N. B.—Ji ie 
visible tm the finder of the equatorial, and in the telescope of that 
inst appears ex a fine cluster.) 

TPs Re lb M5 2g” ceccccevssersnseeessscuce segaescanpe draped es 

Chaster $th class. 1; loose and straggling. A milky way cluster.......- 


A very rich milky cluster, or mass of stars to, t4, and y2 m; diam 20", 
Mos nclghloourheaned to siahs, but mandi lens a0 them this clusten. ° 

Chaster 7th class, Roy 5’ dingn; stare ta Meese secearececeesnenenns 

AR; p comp cluster of stars 1t....13 m; 6th or 7th clas; gb M; 
pretty rich; 7° diameter, 

F; Ry gb M; 30"; ina Geld fall of stars ....... eseeuay eu POT TTIrety) 

pF; 1E; 3 glbM; 25° long. [N. B.—Both observations 
correctly redaced. Perhaps ¢° mistake in one or other.) 

pF; Ry wg pmb My ag” -csweeeecs cece cena cece ees uenneeneranes 

F; +S; Rj between 3 stars 13 and 14 m...--+- PreererTTTirte rir ires 

An orange-coloured # $m, in middle of 2 Li and ficent cluster of 
perhaps 200 or 2g0 stars #....16m. Many of the larger magnitudes, 
and really a superb object. Very visible to the naked eye, &c. 

A double etur in the sanv cluster... 4. sce ccewsecewennen rere rerete ares 

Pisce of a double star in a fine sc p rich cl of L st, which fills Held, and 
may contain 150 stars, large small. No other remarkable double 
star in it. 

Chief D star ina fine cl 7th clans, stars 7..-.12m, Pills field, and has 
outlying stars two of three fields preceding. 

A star 6 m, one of the chief of a large splendid cluster, coarse, filling field. 
aq’... .29° diam ; stars g....15 mie 

A star 6 m, in n superb, ¥ I. cluster. Rich and brilliant. In the northern 
part aboat 20*; following this # is astar 5 m, ruddy, Has two or 
three neat double stars in it. The whole region round is rich in large 
sturs. 
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Deseviption, Remarks, &e. 





Chester 7th class, distinguished among milky way clusters; p rich ; bright. 
The star taken bs the cilef of a condensed Lock tn the following part. 


ee a3...t4m. One = 8’ m near the 


Place (R A doubtful) of a & gm; chief of ol p rich; irreg Ry g lb M; 
3 ae: Belongs to milky way, but in a much more compressed 
part of it 


A large, E, rich cl, Pills field; et rz m +70 Bat (6 m) ef... .ccvecree 
A Gime rich cluster of stare t1....13 m, which fills the field...... esse ee 


A fine oebulowe star 6° m, im the following part of the cluster VIL. a1, and 
almost unconnected with it. The aebula is faint, but I feel confident thar 
it is net the nebulows haze, [Notanptm.—~Nothing more difficult than 
te prove a nelvulous etar of the 6th m and above.) 


A cluster $th class of abont 20 bright stars in an oblong 8'1; 3’ br...--..+ 
Chief triangte of stars 9, 10, 11 m of an oblong irreg cl see casessererens 
A bright group in full part of a B ; not rich ; irreg oblong cl; 6°1; 4 of 4’ br 


Chief mar 7 m, of ay L, boose, brilliant ¢] of v ac stare; 1 of 7 m, 2 of 
# m; restg....16m, Fille more than field; 100....150 stars. 


AL loowe cl 8th class of L amd § stars, full ac’ diam. Has in it about 20 
stars itm, and ome newt double star, Place that of a ater $m in 
the following part. 


pL; Fj ¢1b M; ina Geld of about 60 stars; one of which = 9 m, and 
some LP dat tte of teas magnitudes are involved. 


vP; +8; R; gb M; at least 60 s¢ in Geld..... eessee pease pasernnees 


en not ¥ rich ; ‘iach not much comp; ro’ diam. Stars 
13.++015 m, few very minute. 


ota d atdasie dan, t2...+19 m3; reg A; gl b M; 9° diow..,. 
vF; R; gb M; ina field foll of Milky Way stars....4.+00.005-- tones 
v PF; BR; gb M; ina field of go or Go stars......, binvexe PreTTeTITistr 


A doable star, surroumbed with very evident nebula which seema to belong 
to both stars. 


A double *, or a * and « nebula, close and intolving the star. Por 
pow dist, &e., eee Catal of Double Stars. The field cumtains about yo 
stars, of which 3 are y’ m. I cannot be qaite positive that the neb ex 
tends beyond the large star, or thet the small one is not a mere condensa- 
tion of it. However, I remain pretty well satisfied of its investing both. 


A neb attached to a star 12 m, but involving it .... 0206+ taeeeee wovecce 


A double star (h 4093) involred in p B mebula, which seems to belong to 
both stara; bat of the two the smaller is more nebulous; diam 50"; ina 
p rich patch of the milky way. 

Cluster 7th class; Ry; p rich; insulated; ro’ diam; stars t2 m, nearly 
uniform. 


A milky way cluster 7th class; irreg fig; pretty mach compressed in middle. 


Stara ro....1] M; one g m. 
A amall F cluster of st 15 m; 9’ diam; R; gb M; not very rich... +000 
F; Ri gb M; 4o”..... Porere Tr irerry ererrr ite Teer eer ere re sense 


At es ee es ee ee € 13m; there 
isa m& 7 m 10 sec foll; 2° north 


B; 8S; peb M; EB; betweet 2 stard..s cece rensenee phodnvncabaseres 
pB; mE; gpm b Mj 8071; 20" bres eceesseeceeseeeee eoeensssece 
B; L; vm E im pos r10°.3; pslb M; 3/1; a0” br.... 
pP; mE; pmb M; qo"l; 15” br...... ae 
A cluster with a double star in it...-.-.s6--+-0es arses oe enetesseses . 


A double star, chief of » cluster Sth clase of scattered stars, 6’ diam; mot 
very ch or compressed. 
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| Cl irreg R; 3; not m comp M; stars 13..-.25 me..-+e 


© Puaverany Nesowa; p F; exactly R; equal to o starg m, but of a 









dense on all sides, though most neighbourhood of the 

star; diameter of nebula 24’. (No dowbt) PL. V1, fig 12. 

A #9 minvolred in neh; 3/ diam. In the milky with moultitudes of 
ual stars all round the neighbourhood, none of w are 60 affected. 
Y quite pure, not the slightest nebulous haze. No doubt. The nebula 

hoses iteelf imperceptibly, the star being (though excentriec) yet in the most 
part. 


A star 9 m ina decided and perfectly unequivocal mebule. It is not the 
pehulous hase, as other stars of ual and acgor sungpibades ace wasfthoted. 
Diameter 3’. I showed it to Mr. Maclear and another gentleman who 
paw tt ag 

A fine L, rich, p m comp cluster; irreg Ej 10/1; 7 be; stars 12 and 13 m 
sanity oat? 7 : 

Se ee So 1 See er es een meee an ay 
way around it; stare 15 ft. 

pB; &; Rj; has or 4 v8 st close to it, preceding, which it an elon- 
gated and resolvable appearance, 7“ 

pF; 8; Ry has 3 org 8 st near it, preceding. Obserration taken by 
Mr. Maclear. 

pB; LE; pam b Mj precedes a star 10 mess. sr ccce sc csengercresens 














A close group or small claster af 2 of 13 large and emall stare; place of a 
Soukls stan, Gn oliel ane, ’ : 


Cl VII class; p rich; p L; 12° 1; 8 br; fig irveg; rather branching 
stars t1....14 m, not comp in M. 

AL, rich el; irreg oblong; 15 or a0" long... - reser ere cee rece eeecee 

Cl VI class; irreg R; gb M; 4’; resolved into distinct stars 14m ....., 













teh tee een eee 





VP; 08; By bM; meara #15 Oi cccessereserreveersensesranas 
Cluster VITI class. A L, poor, loose el of stars, 10....19 TM seers eeeee 
A pretty rich, irreg Rcl; not mb Mj; st t2....23 mj; place that of the 
general middie, 








A closter 8th class, not rich, norm comp; 8 in diam; irreg R; stars 13 m 
eF; 8; R; pslbM; difficule, but certain ...ccsecsesscnsusssceece 
pB; R; gp mb M; borders very dilute.........- 

F; 8; BR; gpmbM; a0” ......0005 eececcvcce 


eeF; Li vvm E; on ik long narrow ray of excessively 
light; pos 19° -b. The nf end ix her and narrower than the ep. At 
least 20° long, extending much beyond the limits of the Geld. A star 8 m, 
andone 2 m pear it, Pi V. fig. x2. 


eF; 1B; bb Mj rather a doubtful object .. 1. cece cecees en ccee er enes 
B; E; pembM; go%l; 30” br......000s pe cugecucucnzange ovvepss 
B; pL; mE; nearly in parallel; pam b Me... sec seeeseseennsees 
B; L; mE; pg mb M; 4b; go” br; pos = 6327 ccceceaseaesenes 


© Prawetary Nesuna; a4 in f 554; observed with Mr. Maclear and 
another geotleman, 























y 
dull light. At firet I was inclined to think it doable, but with 420 it ex- 
hibited « uniform round disc; nor did a friend to whoo I showed it see 
any diviwion. Stars to-night perfectly well deGocd. In a field with lead~ 
ing stars, of which « diagram was made, 


pB; R; 6° diam; equals in light a star 9'm; a very careful and good 
observation. 







Viewed past meridian. It occurs in a Geld with about go stars, Diam 4” 
or 5" at the utmost; 10” la too certainly. Very like that of f 771, 
(h. 4102) But now the night is and it bears magnifying. With 320 
the disc is dilated into a dim hazy round nebula; yet there is a peculiarity 
in its appearance which completely separates it from all nebulm of the 
same size. A very remarkable object. 










AA 








No, Syomn. RA. 13000. | NP D, 1909. 
: bh. m, &d. os 
3390 | vereeree | 9 6 tok | 157 14 38 
31g2 | IL s05 9 8 tg.0 | 80g 35 48 
h. 5f0 
3152 | A, 265 9 Bap!) 154 9 56 
38.7 9 36 
4L0 9 5t 
424 wo 9 
3t§3 | INL sqs 9 8 430 | ara 54 51 
3154 | d sg 9 9 $6 } sag 53 58 
94 $$$ 
$355 | « seer] og 209 116 7 20 
3ISG | ceveeeee 9 to sock | agt 56 17 
ZEST | eweerses | g Tt tB.g i 15% 38 22 
gac8 soseee | Q Tt gp.8 ag2 21 24 
31SG | weeeeeee | grt Sta tay 8 7 
3260 | ssrveees | g 18 430 | 129 49 50 
giéi coseee | 9°16 49.2 | x32 2g 52 
$2.9 38 0 
3162 | eereeers | g 16 21.4 | ago 22 gy 
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REDUCED OBSERVATIONS OF 


Description, Remarks, &o. 








VF; ¥ 85 m E in pos 205°... cscccceneesscssasceasaus enccusnecece 
PB; mE; pav mb My 40" Liccccccusccccccssceccnrscsssecaveuss 


B; ger yd dh Sot es to « perfect blaze; oe = 26.3; 
stare 16 m; equal, doubtful; the mirror & spring cone 
(afterwards disused}. a = 


Superb €B; diam = 5’; ymcomp Malmosttoanipple. Stare innumerable 
and very small; 13... 15 ™. 


A truly besntiful and delicate 44; diam in R Ac 45°, that of the most com- 
ey part 15°; gv b M; all finely resolved into perfectly equal stars 
the finest dust, which are seen with the left eye without effort, but the 
right requires to be somewhat strained to discern them. Rana up to a 
blaze in the centre. 


Bi; 4) or ¢ diam ist pg, then ps b M; all resolved into stars 16 m and & 
few gm. A neat D star foll dist 2 field 


BBs Bor vl By Gib My ag” .ccccenscccncgcsscccecenevensecsossens 


| ik wary octeas object which reminds me strongly of Mexsier’s No. 46 and 
| TV. 49. It isa rich cluster of the VI class; stara 12....14 mj; about 
a an te mate coenee aoe » in which bs eltaated a 
p : 5 of a character approac! to planetary, having 
gs shading of very rally, abd bing but very lite rightar inthe 
B; R; +g 916 M from the , where it fades off very snddenty; be- 
2 ce kaka phnstery pibehe, "Bbeoeaed is 5 asct of vaanoy in a peo. 
pag abel alpeghieaaad agate m, which pearly fills the Geld, 
It is @ fellow object to Messier’s géth, with its eoclosed planetary nella, 
TY. 39. Pi. V. fig. 8. 


oF; attached toa # 11 mj; somewhat doubtful .....2.+.+-++ eo seece * 
PP; 685 By GLb Mescerccccereccevcveacsreesensvosssers 
P; R; glbM; qo”. Nearly on merid with § argua...... eerersencacs 


F; +8; between two et, in a field full of milky way stars. No doubt of the 
nature of the object. 


v PF; 8; R; attached to a star 12m, 6f ..cesccnnescenseeewennerenes 


@; ¢F; BR; v glib M; resolved into v §, but not very numerous stars; 
aj‘ dixm. It is rather « cluster of the 6th class than a cD. 


B; 8; R; pgmb M; the borders very dilute lcdenracteonurn es exw 
pB; 8; Ry vib My; 16” ...ceesececceserecee Oe beereterseererenes 
Cluster clase VIII. Place of a small compact knot of stocesseseeecceeee 


©. Prawerany Nesuta. RB A doobtful, being far below the f Pos of 
adjacent wtar = §8°.8; §7°-3; mean ¢¥°.0. Set microm to 51.1, the 
tmrasure of last might, and carefully examined. It cannot pass aa a ines. 
wure, and must bave been a mistake for ¢6.1 or 61.1; measured to-night 
with the utmost care; quite calm. 


©. Perfectly sharp; exactly R; mot the least hary or mottled. At 1 
diam distant from the edge (or taking 12” for the diameter of neb at 24" 
dist from centre) there is a star at pos == ¢t°.3; well examined with Mr. 
Maclosr. It beara q20 well, and is quite sharp and uniform with that 
power, RB A imperfect being out of the regular /. 

©. Besutifally round and sharp ; just like a smal! planct 3" or 4” in diam 

at the utmost. Position of the attendant star = 59°.3, 57.8; mean 63.5; 
dist 24 diameters from centre. Shown to Captain Henning, 
- Ry = * 8m; BR; quite uniform in light; quite ly terminated. 
Its diameter transits over a wire act to 60° (yo from parallel) in 4°03, by 
amen of ¢ transite; has o & adjacent; pos = 60°.7; dist = 1) diam 
from the . About go stars in the field, among which two ore 9 m. 
(This wondd give 16" but the wire was much too thick.) 
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NEBULS AND CLUSTERS OF STARS. 
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Deseription, Remarks, do 





©. The Gnest Poawmrany Nesvia I ever remember to have seen for 
sharpreas of termination; 3" diam ; exactly Rj no more haziness about 
them than would be about a star of the same magnitude to-night (which is 
8 favourable one), Light, @ pale white = 4 9’ m. Pos of companion 
* = 69.8; o7-75 $8.65 mean 68°65; & gm. A very remarkable 
object. Showed to Stone, who distinctly perceived the total difference of 
appearance between it and & atar 9’ m very near it. A second companion 
%* suspected (et about half the ce of the tst by dingram, at an 
catimated position of 330° ++) among multitudes of L and 5 stars. 

©. Diameter 8"; rac gir prrmaiah ed Ream terminated, just like 
aamall planct. Position of attendants star = 60°.7, by mean of 2 mea- 
sures; dist 14 dinm; r4th mag. 

Quite sharp and round; $* diam; =a & 3m; pos of a star 14 m; dist 
1} diam from edge = 60°.8, by a mean of 3 measures. There are 56 stara 
in fiedd with it, of which the largest is’ m. 

Observed with Mr. Maclear, April 2, 1:4, out of the meridian. Quite 
round, well defined, and about 3" or perhaps 4” diam, Much hetter seen 
{between clouds) than last night. (/435-) The small star is still 1) diam 
from edge. It bse therefore not moved perceptibly, and is therefore not 0 
planet. 

Av FP, 5, cluster, class VI; ¥ ¢1b M; resolved so as to soe the stare which 
are 15m; almost to be ay P, large nebula. 

06 Pg OW cine enccans racnwnswssceracen-sbreaeceubscevna stan waa's 


pF; BR; smb M; very dilute at edlges; gO" .ccsecescesesensceeseses 





VF; Ri gp mb Mj 15” ....0000 evsevese £6b 6400 rened sawereeds 
FP; 8; Ry OM; 19% .ccscsecseerseee psepecesccess oes seeseasce nee 
FP; 8; Ry pab M;, 15....20"5 hes 3 stare near, prec... e+e. eee eee 
F; S53 BR; gpmb Mg 20% cscs sscscessscccasverese atts eeevsheona 


F; 5; Ry gb M; neara bright *. (N. B.--The R A by this obs comes 
Out 13°95 but the mirror having been put by inadvertence into a case 
with springs, the zeros thu , and the observation is entitled to po 
weight, the collinsstion having been neglected.) 

F; pL; R; glbM; 80%, At least So stars in field oe. --eeeesseees 

No deseription cs sceseeeesseceaeecsesenssescecaune au eeeesaee 

F; 8; v1 E; pabM; 15". Very dilute at the edges ..--.+-++.++e0++ 

Cluster of loose stars; p tich; stars aa...1§ mj; bas rather a vacancy in 
the middle ; fills about 9 of field. 

Closter, class VII; p rich, L, and fins, Stars ro... 13 ™, in irregular 
lines and tracing. chief » 10m, taken near the most compressed 
part. 

eF; S; Ry the preceding of (WO saseeesssscscusranearersnrtrecvecs 

VP; pL; 1 E; the following of tw0...-.csesseeecseeseececsseersees 

F;1E; g1bM. This obs makes the degree of NPD tog. But as there 
can be no doubt of the ideatity of this neb with my Father's IL. ¢97, his 
degree (110) is preferred. The right ascensions in this sweep are 

PF: ply Ry gb My 45” wvcccnvceresswrevrcccsceace $0ssee9sass 

PBs Re 20%. 0+ sc eeseeee p0ngaganpenccancccsccencecetesbereeenes 

Neb Polarissima Australis, FP; Ry; glbM; 25". Situated nearly half 
way between a & rom south of it, amd o small triangle of at r1, 13, 13m 
north, Being so neor the pole, the R A may err many minutes of 
time. 

A pretty rich cluster, 8th class; a D 4 (one of the chief) taken.......+++ 
F; Ry gpmbM; go”. The obs makes the degree 109, bat 110 agrees 

: with my Bather's place, and with that of f ¢61, and is preferred. 

pB; +8; ¢mbM; 1B; 2g" t, 20% br. (RA not guod.)...-+6-+-++- 

This is about the middle of am enormous claster of a degree or degree and 
half in diameter, very rich in stars of all magnitudes, from 3 m down- 
wards, which merita registry as a sort of telescopic Presape. It may 
eee ees Ss eee of the milky way, which is 
ere very mech broken up. 

FP; 8; Rj gl1b M; 20”....... oranenccone enecses eavrecenveaeesses 

F; S; Ry gl b M, 2 or 5 small stare near ....----..---.08 rere rere 
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REDUCED OBSERVATIONS OP 


Description, Remarks, &e, 


vF; R; a0". Another suspected 6 south, nearly on the same meridian .. 
Suspected nebula. (N.B.—Theso suspicions have been so constantly 
verified on re-observation, that I have littl: besitation in registering it 
aa an object in the catalogue.) 

A wall p comp cluster; irreg fig; 4’ in extent. Not rich stars, 17 m .... 
A claster of about 20 stura 11 m, and 2 of to’ m, forming an oblong nearly 
in parallel ; place of preceding a ro’ m. 





pB; Ry; bM;r..-.-. POUTTCITPTTTUTITT TTT TPT TP TTT TT rere) jaces 
F; R; gb M; precedes 8 coarse D star .. tee 
vP; Sj basa # 20m t following ......-6200-520008 sacneee onaaeee 


F; v L; first + g, then vemb M, to a oneleus (exactly like Halley's 
comet) as cow (Feb. 16, 1816) seem im the equatorial; BR; diam in 
RAw2go. Hase @ 17 m, 6 p just at the edge. 


pB; +L; R; velb M, to @ pretty distinct round mecleus ¢” diam. 
Diam of nebula = 15° of time. nebulous stmosphere extremely 
dilute. A very remarkable object. 

Closter VITI. class; at least so st x m and upwards, and many smaller .. 
F; Ry yo"; attached or contiguous to & a 12%; pos me 420" + by 
estimation from diagram. 


Sl eg df 6 ng ee eee ee 
o stars a2..,35 m. Observed for A 497, and place only ro 
bly the same object with f 630, No. 27, which wee above (No. 3184). 
eF; v8; Ry worth of @ & 9 teceeseeceesese se eeeeae spseaunsccunes 
Ps Ss Bs Lb Ms sy ec cc cccccncncenrerereresesearesesene aocesecs 


irreg Rel, 3’ diam, of 50 or 60 st, rr end1am, In the milky way, bat 
saficiently rich and distinct to be registered a8 a cluster, 


| The # B 2686, =o eda aaa aa lanes sree aseees 
Py Ry lb My 30% weseeeee toes seaenncececcensesacecers 
; FP: L; Bs vg 1b M, 24": resolved whh Ieteye « oeacseceen sees 


The chief star to m, of « cluster clams VIII. of #0 et 10” ai It ia on the 
borders of the milky way. 


vy F; Ry 1b My g0%. (RA correctly reduced.) cece ceeeuessuncsenenen 
pP; R. RA procarious; a burried observation.....0----++e+eeee sere 
WP; LE: @O Mg 25%. creceseveesecessreanes becees teseuecssccees 
PPS; Rs gb Mg 20% cece cccees es neen errr eaeerterrratsceceese 
PP; Ly Rs gb My ga” cece eeeescneee acecanesea eueespecneus sews 


pB; 8; Ry rambM; hoa & idee Mole pos frow 
neb == 203°.8. 


p B; Rj 25%; attached to # # 12 mM... esess cree rs sesvrovetretersses 
CO Ry Ry 20” ccsecessscase Sen ccecccbbedeesotess vibescteeecsnnae 
FP; L; fereg Ry; g lb My 3‘; many v S stars near and in it......+ s+ ++ 
vF; BR; gibM; qo”..... rab unsnrsinavat’ pegesceccnece eanccoucne 
VP; E; glib My 60"l; go” be oes ese 






vv F; forms an appendage to a # 14m; 

eF; By; Ry ig” -.-.0-s PITTI ErTLi Tere gausenen 
Bz Ry gm b Mg 40" ce reeeeeerseseesene ecevcasccccacvcces eeneres 
v FP; S; Ry close to a double star. Requires verifying ...-.++..+++000+ 
vF; 8; KR; attached toa #& 33m, ef ..00. ereerteseseeseaseeeqecens 
vF; +S; BR. PD bisble to some amcertainty «00-6 eee es eee ees en eee 
p B; §; RB; pmb Mj betwoon 2 at 13m wees cere ee err eran rene ener 
p P; BR; 60°; bas 2 or 3 ¥ 8 et involved, and a & 3m; 2° dist, foll...... 


p B; p 8; the preceding of two ....- 
F; L; E; ¥gvlb M; 3/1; 2’ be 
oP; R; 1b M; follows II 293. (Place somewhat uncertain.) .......++- 
PB; Bs 30%; EP MBM veer ee eerseeeeene prucvevencadebese treees 
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NEBULE AND CLUSTERS OF STARS. 
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Description, Remarks, do. 


A rather remarkable 8 oval cl of ¥ S stars, with a train of large stara running 
out of it, 8 p. 

A small close clustering knot of st 14--..16m; oval; a great train of st 
fa....13 m on the sp side 

Fy 83 Ry gb MG 15sec eseeecevennewnewerwnnancenees Ueepecaceses 

F; S; R; lb My; 56%....-- eb adeneosesse aeeeen eucbucccecse=s594e 

F; +L; ¥m E; 10°1; go” br; place of a & 12 m in or near the centre 

y PF; vL; 12°13 2’ br; 16M; pos of axis 82°53. Soe Pl. V. fg. 9. 

eP; L; 9°3 makes an obtuse angled triangle, with 2 st 8m; one pearly on 
the parallel, the other nearly north. 

+B; L; ym EB; vavmb M; observed among clouds.....++++++++-++ 






An enarmona congeries or clustering region of stars 2 or 5 fields in diameter, 
constituting a decided cluster. Se ee dies 
predominating. There must be many . The place taken in the 
centre of a bright equilateral triangle. 

‘The chief * 9 m of av L, loom, brilliant cluster, which fills many fhelds . . 

The chief & 8 m of ay L, bonse cl of stars, 9....13 m, which fills many 
fields. (As both thie end the last observation are distinctly written and 
correctly reduced, no donbt they belong to two distinct and nearly equal 
stare on the sume parallel.) 

Py BR; gb Mg go" cecsccnnaewreces WITTTETITITT ITT titi 

F; L; R; 16M; baw a flne double m exactly §........000++ erveewene 

PP; By vg bh Mj 257 cacserreesserssensensere 

Fy Ry gb My 20” ..cceeccccsenrncanenseseesnsearrccemerverereee 
oO. Prawrrany Nesena, with a & 10 m in centre; ¥ B; very well de- 

; ; : 





Puaxerany Neseta; ¥ L; ¥ 8; elliptic; bas in it a 9 m somewhat 
excentric, Ite light is exactly equable, 4. ¢. not incressing towards the 
middle; yet I cannot help imagining it to be closely dotted. It bs just 
like a star oat of focus in certain states of the mirror and atmosphere. 
Three stars nesr,a = 9'm; bag m;¢= 14m. A very extraordi- 
sary object. 

Well seen, as described inf 554, and shown to Mr. Maclesr and another 
pare The star in the nebula is 9 m, very sharp, full, amd distinct. 
ix ptars gm in the field; ene companion = 13 m. 


A perfectly well defined bright elliptic disc, diam im RA = 440; major 
axis: minor: :§:4. In the middle is 4 # 9 m, which is quite sharp, 
but which T think bas a small disc. This ws be pooummhad coomnirieal 
placed. See PL VI. fig. 9- 


B; R; b M; place only a very rude approximation -......0+0+ cosvecer . 
Py LE{ 26% cesceneecesrewaesansssescarresteseaeasssaseneaarys 
PB; Ry gb Mg got --csecesen errs esceeesenscneeesscsunsasenras " 


pB; Rs gb M; go*; south ofa He 15M ceererressssseeeeeeesenens 


F; +06 M ton # 16m; diam # or 1}; 5 the * g Sextantis, which 
occasioned its being taken by mistake ¢ Hidiley's comet, and the conso- 
quent loss of that comet, . 


v P; Ej 50°s basa & FM kp cseecerssersesceeeeeeceecnanaareeees 


Looked for but not found by this, However, as no R A is noted, perhaps 
it was looked for too late, The obs of f 635 is positive, and correctly re- 


F;1E; v1bM; 25%; bass & 15 min it, excentric wen eadeteeeesaas 
eF; 8; Ry; precedes 2 B at (one very near it)------ gqcunededtsbnbistes 
pB; Ly mE; gp mb Mg gl ceverecseeeranwassesesnenrrrecsnee 
B; Lj m Es gv lb Mg 2°]; pos 509.9 cerceencarreseeseeeecsrences 
pB; pL; gp mb M; seen through hare «--+ +1 eee rerreeerseeceres 
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Deactiption, Remarks, &c, 


Gir irreg R; gb M; not vm comp; 6; res into at 1y...61§ Meee ee 

B; irreg R; 7’ diam, but Wie andtline aitenditan nk aath c00e 2’; epmbM, 
bet not very mach compressed ; all resolved into stars 15 ..-.16 m, 

v B; + L; 10’ 1; of @ concave or crescent form, proeis terminated 
inwards, fading away outwards. In a field of about 8o stars, The 
place is that of a 130m, about the middie of the crescent, or rather 


nearer the bead. (See fig. 3, Pi. 1V.) 

ghd Pa of a fnleated or semi-lunar , extending over q of the 
field, The place is thet of a double star in its vertex of sowthern 
extremity. 


Place that of the dowble star near the cusp of the great falcated a 
whose extent in PD is = 1.3 rad of field = '75, In a rich field, 
clustering group follows, 

Av Land» 
dies off to the n p, having a curved form and forked tail. 
it is a double star, The ned is p Bz +L; fig. irreg; 81, 4' br. Among 
a vast number of milky way stars. 

pB; 8; pm E; bM; 25°, This obs makes the minute of R A = 11, 
but f 562 makes it ro, which is preferred, that the observation may not 
be bost in future by looking out too late. 

PBs Bs Gb M5 agh cvcsescssvevcascessseseve 

Pranerany Nunoua; R, or v1 E; 8 little hary at the edges, tet 
still pretty well defined with 240. Viewed long and with much attention, 
being a very remarkable object. I am positive of the existence of two 
brighter portions pear the eyes, (See fig. 2, Pi. YI.) Companion stars 
a= 11m, pos = 274°.7; 6 = 15 mw, poR = 2757-¢5 ¢ = 14 mM, 20g°.8, 
The star a precedes the centre tq sec, which is also the diameter in 
R A of neh, 

Orp Bi not quite uniform in Ha light, having two brighter hea; 1 EE 
towards a a (a); slightly hazy ; diam = 15 or 18” (in RA 17-0 of 
time). Ey ats as 96 65°-3, dist = 0.7 diam from edge, 11 m; of ¢, 
pos = 210.7, dist = 1} diam from edge. (N. B, 13° te time = 93°74 
tm are.) 

©; Prawerany Newvta; delicate, exactly round, = # 10 m ao litth 

dim at edges; white; with 320 considerably hazy. In field with at least 

ern 

ectly Ry very well defined, with a perfectly uniform light, not at 
all a ; =a * rom, of which brighteces there are ¢ or 6 more in 
the field, and not less than rso others leew bright, Examined by both 

Mr. Maclear and myself with ago, which shows it proportionally moagni- 

fied ; quite round and planetary; a Tittle bazy at ae but not more 

ao than lt due to tha decidedly bad definition of the night, and the 
imperfect figure of the mirror, which bas been injered by careless 
polishing om too woft « polisher. 

pB; v3 vlE; palb M, toacentre; diam a’ 

WP; Rs pe mb Mg go” ..-- cere r eet eee esse ee snarasacuns ieee ae 

A group of 9 L, and a few we emall stars ..-ee0+++s 


A star og’ m, affected with a nmebalosity, chiefly on the following side. 
Insperfectly scen in the haze of a S E drift. 

eF; 8; Rj; 16"; meara * 12m 

eF; 8; R; neero star 

PLanerary Nenura. Viewed sak nia snot teak Piazzis’ Catalogue. 
Somewhat bazy, with a slight nebulous a} here. Colour a decided 
bloe; at all events # good sky-blue, Elliptic; pos of axis = 140°; 
diam in RA = 2°¢. Hes 2 companion stars (2) pos = 173°.0; 
(b) pos = 137°.8, 

Or: of a decided pale blue colour, but pot so full a blue as the lsaetary 
nebula s1* 42" 146° tq’; oval; pos of the bonger axie = 195° 
25” br; wniform andl + B; bat not quite sharp at the edges. 

A very fine, large Planetary Nebula, 25" in diam, a little elliptic; v B; 
uniform, bat owing to a hot wind too ill defined for detailed examination. 


pew erent nner 


oO; 


Caen meet owner ee renee Pen e ener ewan eeen ee 








remarkable mebula, which it brighter to the sf part, and | 
In the bead of | 





©; * By decidedly elliptic; a litte dim at edges; colour very decided | 


Pos of | longer axis about 130"; ; pos of | 


pale blue; dian in R A= 30 
(Plate V, fig. 5.) 


the nearer of two companion stars = 172°, 
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NEBULA AND CLUSTERS OF STARS, 


NP D. 1680.0. 


or sw 
146 61 30 
146 57 & 
196 59 4 


134 § 32 
ag gt 
433 
4 20 


224 20 33 
20 47 
134 29 $3 
zt 


125 53 49 
$2 33 


39 440 
129 4:16 


$ 25 


! B; pB; Rorwlk; let se! dei nek} go" or 2’ diam. [ 





Description, Remarks, ke, 


A. curious abject. Stars involved in evident nebule. RA only observed 
to the nearest minute, 


A decidedly nebulous group. No RA, and P D rough, being 
observed 5 of 6 fields past meridian, bid 


There is a nebulous me which merits re-examination. Observed 
much past merid, and no reliamoe on the PD. 


eF; pL; Ri verlb M; Go” ....0e epecnonagesedcgsncanes 
pB; Rj psb M; jo"; hase # 1ymaf...... 
pB; R; gpmbM; a5” 
pB; Ri gb M; qo”, ee 
pb; R; gpmbM; 2as”.. 








N.B.—The 


nel mis has evidently been seen to better advantage in this than in any of 
the foreguing observations. ] 


knot or cluster of imped way stars, q’ in diameter, 
15 m, 


A very com 
somewhat insalated from the rest. 


pB; R; 8; gb M; ac” 
B; Bz gmb Mj; 2g" cascesernsenveces 
eF; v8; KR. The first of a group 
+P; R; psbM; 10” 
+P; +S; Rj xb M; 10%, vhs sessllag of a poi ccs pikursn Goce 
vF; R; psb M; 12”. 
P; 83 Rg ag” oe.20s., 
vF; 8; Ry eb M; 22%. 
F;R;pslbM 
eF;1E;1bM; 5". The third ofa group............ 
vP; +8; Ry nenra star 2m ......... 
fe FP; 78; R; elbM; 6 
vF; R; psloM 
F; §; Ra rs" Xs salah deni tir 4 why ut bo ected cabot eoanes 


F; Ry pelb M; 12”. The 4th and last of a group. (The minute by this 
obs is 22, but both the diagram and the obs of / gg1 prove this to be a 
mistake for 23.) 


eP; eS; Ry lb M; 1”. 


Stars. 









The 4th and last of s groep .. 


en eeewenneee 


eee reeee 


eF, v8; R. Shi: ince sled 48 ceeildins ta RA nl de 
delines ted, twer of them being those determined inf 446 Nos. 6 and 7. 
F;, 8; RK. 
ceding, to w which this is contiguous. 

Place concladed from thowe of the nebula, Nos. 6 and 7 of f 446, by the aid 
of a diagram made out of meridian, in which also 4 nchabe were seen, bat 
of which only 3 are identifinble with those of f §712; the email nebula 
contiguous to and preceding this, not having been seen owing to haze, and 
a sth more remote and brighter, being now for the first time‘laid down. 

F; 5; Ri b M; 15°; one of a group of 3 oF more ~~. 66 ese ee eee rene 

Fs Bs 207 sssecee os cacssces PYYOTOUTT PCL ST eT yey) eevace Becessasrece 

gars A pc AR pasewdaes oe 

F; 8; 18; b M; 15’; one of s group of 4 or more 

ae uk; pmb M, as per dingram, &c., taken out of meridian. See 
Rbararkty on the ¢ nakuies Lamaliansly pronading, Seen also in f $71. 








FP; Bs pad M5 207s. crccsccrertersensenteseecnsene Sbdeeasene ee 
F; L; R; palb M; 60%........0...cae venaus Pe ee es | 
Seen past merid ; too Inte for place or description..+s+-seencereneesssas 
F; 8; haga Sm, Op ccccsessensersencs paca crenrrersvesstncbest 
F; 8; Rj » pa coarse double star....-... oo resees Peecsangaseresenas 
F; BR; besa double ater nf. ce cee sees ee recs anes eens ea ence eesacscees 


per; 8; Re... Setenipusadee pussaun Sacsebenas (oegcixeseuuies gee 
| P; m E in pos = 290°+; prob M; 20”. tatentece 


diagram, &c., a4 in the case of the ocbala immediately pre- | 





95 














trae rene 


B a, teen, 


hm «d, 


19 24 140 
to ag 33.6 
37-5 
38.6 
39-3 
to 2g gst 
ro 26 26.0 


10 27 45.8 


10 27 §7.6 


10 47 S99 
way 


10 28 140 
10 28 165 


10 28 36.6 


1G 39 45.1 
48.2 


to 30 546 


10 $1 49-3 
10 42 4.4 
10 42 18.9 
10 34 34-8 





REDUCED OBSERVATIONS OF 


NPD. 19.4, 


of «# 


123 58 52 
116 44 37 
35 26 


34 28 
3§ 26 
135 23 §0 
124 25 17 
7457 3 


int 57 48 
tar 29 4g 
147 19 — 
tr6 17 «8 
116 43 22 


106 $3 52 
32 38 


33 35 


130 45 «0 
45 15 
147 44 50 


143 14 45 
mg 9 56 
116 §3 35 


74 1349 





Deerription, Remarks, &<. 
eF; EB; gibM; 60"; go” br.....,-..c00e- sabceupawes wavacwvacy A 
pF. Tip ied dies tan ee ee el. oeseencees * 
PB; By gb BM wccecesssesccscses peaeeeee eer eeesraceeenenues tee 
PB; BR; gb My gam -sececceeeenevee ben eererecsensssosos seeceess 
PF; 8s Rg gb M5 15” ccccccccccngcsscccecccsvancsccccsvecsuce 
pF; 8; R; gb M; 25". Sk anaphase eins oe steaes 
OP 5 By 19" cocrcvccccesrencseearrccsenssesctteccteens doneehenes 
PP; 8; By gpm M wcscccscesaves ou pone shes ccecccaccaupnsgecs 
ePF; S; R....-ss seeees POTeTTerrerer iri rer irree ttre st et rT ee 
OP; 8; Rg 29" ccccccccsvencevers pobdthebedacereranseneesesesse 
A fine, bright, rich, not very L cluster. (Equatorial sone aervie eecseece 
v PF; 8; BR. The ond of a growp scattered over more than ono field... .. 


ecF. The grdofagroup. (PD by MS 38°; dud there ia some confusion 
in the entry, the figures being rowgAly written ceer, and ne doubt deiag 
igfl by the diagrams that the moat visible writing is 5' wrong, and that 
43 is the true minufe.] 

The gth of & group...+srecvcese: ceecvacwre rsa reseeerroceetesreeer 

One of a group; 7 of which were seen and laid down in a careful diagram 
for identificution, 


F385 BR acctcncvatesnvecre dd tbbveusebesdeedbbetdlbevsrcusceter 


p L, R pos about 20° n p ors f, and nearly equal. ft is not stated which 

wes taken. Prevemed 6 hava keen the praceliog, 

The preceding ncb of a double neb; x or 4 stare also MEAT oe.sssesueenes 

B; L; double; s hurried obs, R A takes only to the nearest minute, and o 
mistake (rectified in the reduction) of ro’ committed in the P D. 

The following neb ofa double one. Place deduced from that of the preced- 
ing one by a measurement of the diagram. 

+P; pm E; the Inst of 4 in the field at once with two stars 6 m near them, 
one above and one below them (which’serves to identify the object beyond 
doubt), P D only correct to the nearest minute, 

PF; BE; gb M. NoP D taken, a hurried observation, and the wire mis- 
taken (rectified in reduction). This nebula is the 7th of the group in fact, 
though in this observation called the ** sth or 6th."* 

| The 8th of a groups... es.eee eee es ee eesses errr er erer errr ee 

| pF; 8; R; bM. The last of a group of g meb see... es. nsec ee ee ee ee 





FP... vee an navecceserecerarrscssess evesencavecerseses pose 
A double nebula, or rather two distinct nebule near together. By diag, both 


v FP; R. (N.B— This mumerous and very ind growp Aas been made 
out by a careful collation of diagrams made any ft and 689, for the 
Furpose of identification, from which if appears thal thangh im each dia- 
gram only 7 were acen and icid down, yet there are in reality at least 9 
in the whole group. Severe! mistakes of reading appear fo hare been 
committed in the Aurry of observation wnavoidable in attempting to de- 
termine af once 0 a but, on the whale, the group appears 
to be satisfactorily made out.) 

'P;R; gibM; Of civ cnawadwedeewad ceases veeneyeiesauNesrevewsané 

: VF; py pm Bj gvlb Mg a cccccccrccscapagavesssencescnsssas 

| A double star involved in nebula, which is one of the outliers of the great 

nebula shout q Argus. It extends to 0 6.7 m half = field distant scath- 
wards, and almost as far north; p B; irreg fig; fine object. 


The chief # (9 m) of a poor cluster of 20 ar yo stAFs oes. cgscee re cenaes 

oF; +8; mE; appended like s tall tom & 15 Wo ceseescesscuee eesess 

VF; pl; LE; glib M....cceren-rs Ped besa rpscasesasencaranegace 

vF; L; Rj ve vib M; 3 org’ diam. A soft globe of light, resolvable 
with the left eye. 
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Description, Remarks, kc. Sweep. 
Noty F; Rj wlb Mg 15%. The first of ¢ ..6..--- seer eeer eee eeceee 443 
B; m E; « neclews with + F arma nearly in merid ..-.-.--....-...4.2. ' 540 
Bs Dh cvcvcnrsccnanerannsnnnsnaasnsnssengsahsesndandatersentes $72 
pF; 8; Rj vambMtos* um 446 
VF; 8; 1b My; 8. The and of 3.......046: seseees | 448 
PB; ples By pat My go? ccccsecscs cscs cs sseeseresenrcesernes 54 
F Bg Bs. UE vcantans ais icasieecepcriceycev ae ccuwereeurures awiewvee 446 
ORs B vccccsccnscs Os eee s ns enee ad esas as tdagceccrececaratsscspes 572 
FP; v8; Rj; close tony S star; the last of 3 .-...-.---re reverence as 547 
oP; LE; the grd ofa group 2... 2s. cee eaeerereresestessasescssaeee $72 


F; E; gb M; close to a & 6.7m. The minate of R A doubtful. The | 696 
written record makes it 47; but os this is impossible from the context, 
37 is assumed, 












& 59 432 

4° 5°) | ‘The a 9 Argus, with the Great Nebula shout it, of which see the mono. 

47 40 grtuph and detailed description, 435 

47 21 $43 

8+ | pB;R;bM. Outoflimit off Place rough .......-.-.----...++- 540 

726 | F; Ri glbM; 30% «....65 cee ceaanawsnsnd asad anedng ag scensenecs S10 

gt | P; 8; Rs gl bM; 16% .-..c.sase Pu beenresesnsasecspsanenes esee | 574 

7 5 | YF; Ri gibM; 25%. (No dowbt ofa mistake of 10 seconde in reading | 574 
the chronometer.) 

gaar | P53 pls Ry VOM; 50%~.--ceaeceeererccsnsearrenstieaeeangeesees 559 

gz 10 | FP; pL; irreg Ry gt b My go"; C ceccse sss csesestesseseaee tessa | 538 

39 17 | pF: 8; pm E in meridian 444 

16 40 Bg Rs BOs sal vaca ccgn cnn cece ecis cath tngttngoeeterveveccesees 563 

15 yt | P; 8; R.  Preeodes two bright stars -. ..----.- 0-6-6 - seer ee reece renee soz 

1622 | pP; Ri pabM. Has a stare 16 and it m, following / 689 

19 599 |e Pi vba vgvibM; g or 4’ diam. Has bright coarse double star | 683 
(9g m) 5 p 

1g 31x | The chief & (9 m) of # cluster class VIII, 7’ diam; not rich or comp. | 774 
Stars ro.... 1] m, 

iq 8 

i 

56 43 

52 41 Tee eee PPP PCP ee Pee Pe Tee TCC ee eee eee eee eee 

tq 2g) | By Ry g hb BM; 20" co eee cece cee cet cence enn e ett eaeeseeaues 

as gg. [OO Bi Bvesdcavscccviceaccscspesessescassverarars 

34.12 | pP; S; Ry b My 25°. 

39 46 | oP; 8; Ry; gh M; 30° 

ro 2 | P; L; R; gbM, 24’ diam. Has a # 3: m 6 south, and a lithe | 638 
proceding. i 

25 9 | Pince of » small double star in the following part of a loose, rich, 42 | 
large claster of stars 13m, 8° or 10° diameter ; « fine object; a very mi 
condensed milky way group, 

g6 10 | Three very close stars, 10 m, in a nearly straight line, and a double star | 435 
north of them, the whole involved in very fuint nebula, so faint as to 
leave some doubt, 

34.47 | pF; 8; R; glbM. Hasse star tg mmear .......22....ecsee eee eee 700 

gz oa | Ps py Ry vg v1 Mieverecenrec creer rr reeeetsne newer reenee oho 

26 38 | Chief star of a pretty rich cluster, class VIL... -.6.0- 0 seen rs eeeeeenseee 43 | 





o8 REDUCED OBSERVATIONS OF 




















Ja the other a 6th was seen and laid down. See fig. 10, Pl. 1V.) 


3331 | WN. s2g9 | at 5 34:5 | 103 10 a | +P; Ri 30"; ¥1bM, [N.B.—The MS. makes the degree of P D 102; | 700 | 

but the nebula having been looked for and found by the working list os 

| IIL. §2g, 103 is doubtless the correct degree,] | 

3333 | saeee see | aT 5 42.7 | 149 68 93 | Acclose, p rich, comp, oval claster somewhat insulated 
9933 | -..4.. + | ar Gacy | oe 7 56 |v F; Ry; b M; euch diluted at the borders; 30° 





No. Synos. RA. 18909. | NPD. 1890.0.) Description, Remarks, &e. Sweep, 
bem, ed A cela A 
3915 | 4. 423 10 g8 15 | 647 45 26 | A glorious cluster of immense magnitude, being at least 2 fields in extent | 543 
every way. The stars are 8, 9, to, and af mag, but chiefly som, of | 
which there must he at least ou. It is the most brilliant object of the i 
kind I have ever seen, 
59 16.8 45 18 9 Chief * ofay L, Rt, loosely se cl of st $....12 m, which fills s or 3 fielda, | 434 
| A fine bright object. 
59 19.0 4§ 3000 The chief star of a superb cluster, which has several elegant double stars, | 435 
| and many orange-coloured ones. [N.B.— The observations are correctly 
reduced, but owing fo the very great extent af the clwater, there is no 
reaeon fo swppoer any error in the observation af f 543, which (ax no 
particular star ie mentioned) belongs probably to the general middle 
af the whole.) 
save Viewed with Mr. Muctear, Feb. 26, 1395 «2 ..--4--. 06022 ec eeeeecr ene $51 
4316 | ILL. 8a | 10 $8 483 108 33 22 | F; 8; R; pslbM; 20%. The preceding of 2 .....--00.-005 sraveres | S60 
USF fp sees sees to §8 g0.2 | 108 47 37) GF; 8; Ry vib M; 15". The following of 2 ....-..-......s0-s sees gee | 
3318 sere | 20 §9 20.7 | 26 1g 18 ee FP; attached toay Satar -.......00005 oil noses tereseewe atareie 574 | 
BRD | crevveee an 8 545 | 126 97 530 BS Ry pg mb M; 30’. The fire of «group of 5. atk anasvaewedweses $74 
$53 $6 35 |p B; By Reb Me scicecsccceiecesscesastcecsenanveeas cosccsencs 573 
BIW | veeecees tr 355-5 | 226 7 2g | PB; Sy BR, The sroonid of x2... cc cs ec sess ns ee esse nese sanesesces 74 
quq 3635 | FP; Si Ri bM. On the same parallel with No. 9319. [N.B.—The | $73 
chronometer reading, as eet down in the sweeping book, would make the 
minute of RA 3, tostend of 2; bat the contest of the immediately 
subsequent observation proves this reading to have been impousidie, and 
unquestionably one minute tou iate.} 
43321 seceee tap 2 g6ch | 226 32 93 | F; Ry near 5 bright stars. RA concluded roughly, from an cetimated | 574 
‘a R A, with ¢74, No. 12, 
44.6 q2.20 | e Fy pL; involving several stars. The last of 32... ........0.020s00 es 573 
3322 covers | th 3 IgG | tag §5 47 OE ELE b ees pee a ty and 12 m, nearly on the mame | 572 
F925 | cece + |r 3 165 | agg ag & | Middle of 4 tolerably rich cluster, chats VIII... 0.0... 432 
3924 | -see eee (at @ 36.8 | xg0 27 12 gh Pang first of a group of 6. Place by collation i pee 433 
j . FV. fig. ro. t 
j i 
3425 | esseeers (ae g 984 | tg0 18 go | FP; oval. The and of 6. Place by collation of dingrama ...........055 433 
42-4 18 7 «| Rysb M, by dingram. Place by collation, &c, PI. IV, fig. 10 ....-... 432 
3946 | -sseeess | an g 454 | 1g0 25 25 | Panelnped, adhering toa star, Tho rd of 6. Place by direct observation. | 433 
49-4 23 2 A * 12 m, with a fan orhala attached. Place by direct obs. PL IV. 432 
fig. 10, 
9327 | coose see ft 4579 | tg 20 52 | A oe 02m in centre of around mebols, (‘The 4th of 6.) Place by direct | 432 | 
observation. ; 
. 59-2 20 46 | R; basa ® in middle. Place by collation of diagrams. Pt. IV, fig. 10 . 433 
3328 | IL. 269 1 4599 | rig goo | ¥ By pL; pm E, forms equilateral triangle with two stars 8 and 8.9 m $63 
rte distant 6° oF 7’. 
604 49°52 L; E; vs vm bh M; bas on elongated nucleus; go” long, | 689 
Bar brow. PL IV. fig. ro. } 
3329 | vreessee Ot § 32 | ag0 87 10 Pes L; oval; bM. Place, &c., by collation of diagram. The gthof a! 433 
H group of 6. PL. FV. fig. 10, 
3 16 44 | L,bM, Ein merid. Place, &e., by collation of dingram .-..--6--c000. pen 
333° >) 45 § th | ag0 25 28 | S, oval, E in pos 160 + b by diag. Place by callation of dingrams; the bast | 492 
| | ofagraup of 6. Pi. 1 1V. fg. 10. 
' tSg 26 10 |) @ PF; oval. Place by direct obvervation. [N.B.—This close and very | 433 
remarkable group cat —o observation of all the individuals 
{ in two sweeps, their places have been made out by a very careful | 
collation and independent measurement of two diagrams made in sweepe t 
| 432, 431, for that express parpowe, In the first obs only ¢ were notived. 
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NEBULZ AND CLUSTERS OF STARS. 


25 48 


Detoripiion, Ttemerks, de. 


grr zo 7m, the centre of an excessively condensed group of stars 
28 m, with a nebulosity extending over 2° diameter. 


Viewed the och of / 432, No, 21, which isa very remarkable object. The 
centre, when examined with powers 240 and 320, devidedly nat & star, 
and the “TH about it all resolved, Perhaps it is « globular cluster 
¥evem 


eF; R; 8; lad ti TIT PTOrTIreeeerrrre re rrrr errr rere T rer 


By pan Bs COM ge cscs scsceveeccarrarevecncrsevas(esnaesaaes 
F; 8; Ry; gbM. Tho preceding of s 


pP; RB; 30°; hat 3 st 10m near it, with the two following of which it 
makes an eqallateral triangle. 


pB;1E; p*eb M; 20"; the followingof2, The RA awkwardly taken. 
PF; +L; +glbM. Several § stars near, and one = 7 m pearly south, 
at 6 distance. 


Chaster VIII. clas; 60 of 70 at t2....13 mina comp R space, to’ diam 


Not very rich, but a good aie gcomp M; L; RB; very sc; almost 
fills fields st 10... 14 m. 


pB;Hipeuhe... Cede e eee ts etota res ester aeseeseersens janes 


F; pm E in parallel ; g pmb M; 20” 

B; pl; we Ry pe pmb M; go; vr. Almost resolved. 
ever, by no means a mere knot of the milky way. 

pB; Ry pebM; 15” 

B; R; pambM; 6”.. 

pB; Rj pabM; 20” acewewd hage 


pP; 8; Ri veglbM; 15” 
pB; S; R; gb M; 15” 
pF; S; m E; attached like a wisp ton # 13 m.. 


p B; 8; m E; attached toa @. [N.BL— The shanectine an 
machin PD, but it seome probable that a part af feast of the dis- 
cordance arises from the star Aaving deen jaken in one observation and 
the nebula in the other. Still an error of 5 in ome or other reading 
mast dave deen commilted.) 


ecF; R; gb M; ay reas eae las 
amt phy R; glb M; 40" Sun 


; LE; gibM; qo” 
ae Es; gribM.. 


The preceding of two chief tars ff, large, low, Rel of # %.... 
gpm b M; fills feld; 150....200 stars, 


A very fine cl clas VIL; nearly R; 8’ diam; L comp M start g.... 
piace that of an orange star 9.10 m following M. 

e FP; R; 20”; ina field with 50 or Go small stars 

pB; R; vet M, almost ton ster, Itisa pe * gm 

B; Rj pab My precedes (ton) a # gm -.-.---- : 

eF; R; adjoining to, or in the prolongation of, No. 4%, 1 F688. This ob- 


servation sets at rest the doubt in my former catalogue, and shows the 
erroneous chservation to have been that of / 4.19. 


+ PF; 1B; eb M; has another R och at its extremity. See fig, 79 in my 
Northern Catalogue. Sve also the remark above (om h 934) a8 to the 
erroneous RA of f 419 in that catalogae, 


F;1E; palbM: qo”. (N.B.—/t ts just posible that dy a double 
mistake of av in RA, onal 1° in PD, thie nebula may beh ogy. Both 
observations are correctly reduced. | 


vy FP; 1B; has two stars in it 








700 


437 
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tt 38 2g2 | ros sg sz | p By LL; BR; vg pmb M5 £7); govecccccreceenenererusesennranns 700 
11 39 21-6 | too oar | p By; R; pL; 45"; 1g; then pab M ........0000. seeanessegegens 592 


ie 16 4g.20 | pP; R; orl E; gv 1b M; among star........,.-.-- rervesvenres «= | $73 
338 34.330 | PB RG or LEG vg lb Mj 45% cesecerreereseureeereeaner eeaeee $74 


41 40 38.6 j 198 a2 a7 | PBs Bs pam d Bs 16% cise ee nsec sce c en esar era tatannbobebeer 452 
ti gt §.3 | 197 19 23 | Place of a D # inay L; not + comp cl; class VIL., well defined and in- | 776 

sulated ; has about 50 or 60 st g....12 m, with a few ry....24, all 
loosely se; little or nv compression in M; more than fills field. 


22 + | A fine, large, but conrse ¢] class VII, ; stars g, 10, 11m; two double stars | 553 
are in it. 
fi 4t $4.8 | 146 rq 8 | Praweramy Neavea. Perfectly round; very planetary; colour fine blue; | 784 
a very little ill defined at the edges; has no “ antellite stars;'" very like 
Uranus, only about half as large again and blac, Diam in RA = 2".5. 


55.3 14 19 | OQ: diameter $....10%; perfectly round and well defined, and of a fme blue | 692 
colour. 
gee 14 g | ©; a perfect planetary disc 6" diam ; quite sharp, with mot the least hazi- | 436 
' ness, It is of a most decided independent blue colour when in the field ] 
by itself, and with no lamp light and mo bright #. About ro’ north of it 
is an orange coloured % 8m. When this is brought into view the blue 
colour of the © becomes intense. Shown to my attendant, Jotn Stone, 
+ who, om being asked what colour, said at once * blue." 
56.9 4 3 O = in light too * 7 m; diam in Ro A = 9.35 viewed with all the 
powers; very beautiful; decidedly blue. 
$9082 14 2 | ©; colour a beantifal rich blac, between prussian blue and verditter green, | 
The light is fully = that of a & % m diameter; 2.0 in R A; 12° by care. 
ful estimation, When kept steadily at rest ite outline is sharp neil clean, 
and perhaps @ very little: elliptic. A feeble lamp light gives it « deep in- 
digo contrasted colour, Do, if a red star n p, about to‘ dist, he brought 
into the field with it. My attendant saw it and dechared proprio matw 
that the light has quite a green cast in it, About go stars are in the field, 
none above 17, 12 mm, and only one of that magnitude (noraning when the 
neb is central), Tt has oone but stars 76 m wear it, (RA possibly not 
good being beyond the /). 
eee Peb. 26, 1845. Viewed with Mr. Machear after f 551, the blue planetary 
nebula. Blue colour very conspicuous. Has ome small companion cer- 
tain [pos by dingram about 290°) dist = n full diameter, ancther nearly 
certam [at about half the distance by diagram, and pos about 135°]. The 
field is full of stars. Total light of O =a # Gor 6'm. A very little 
oval in pos, about 160” or 165°. 
| 3366 I. 259 1142 26.6 | 117 6442 | pB; BE; mb M; ve; 20"; basaves # #p involved..........-.-.-.-- 
| 4 37-4 §t 27 —B; ph; 1E; gb My go"); so" br; r; buth palardistances are rightly 
| reduerd ; one may have been 5° misrend, 
| 3367 | cows eaes 14434g8 | ats sp ae © PR; wm EB; 2°); eg be; pos of extension a 59°32. 2s es ee es enecseee 


























3368 «TTL. 2g0 | 2 gg 25.3 | 109 97 29 | PF} pL, mE; gl b M; 60%; pos 296°8........ sdnnnnsccnsseconsece 


1 3369 | 4. 49 t2g6 + | 14g 46 a5 | Cluster VI class; p rich; irreg Gg; R, with long appendages, g p m b M; 
g’i stars 14m, 





1 49760 ---eeeee | UR §7 12-0 | 203 46 a7 | ee F; L; pm E; + gb M. The direction of elongation points between 
| i two stars 18m; very near, and n f the centre. 





| 
sav | her 1 g6 o2 | 003 1 28 | +B; Ry poem M; g0*; forme a triangle with 2 rordim .......-06 
f 2 133 | Bz 8; Rj vg b M; 207.....sseeser evens Seung enica'ds poceepeeereh ee 
71 TT. 296 at go gt-g | ro8 19 2g | BH; F; pL; R; 2°; resolved; stare barely seen; but in a better night for 
ail ” aN : i definition would no doubt be clearly reaolved inte st 16 m. 
4372 | LIT. 279 tr 92 18.6 | 105 ona | oe FP; pl; R; hose # 9 m Og rad of field dist; gg? sb nf ce reeeeees 
SB7F | reer eeee tr 54 28.4 | 162 rg az | Cluster VII class; loose and seuttered, but pretty rich, .......5.. eannare 
3474 | veweeees | Oe 58 39-8 | wg6 2 gt Pade ok 40"; hasav 5 * in centre; in a field of at least §o or go stars .. 
3375 | TI. 754 | 28 66 52-5 | 15 34 42 PBs Bj gb M...cccressesserersesrsrrerehesssspsnsnsssngecananes 
| 
I 
L 











3377 | A. 290 
3378 | Il. 865 
3379 | 11. 866 
B90 | cwvereee 
338: | IIL 533 
3392 | vere enee 
3333 | TIT. st 
33% absvese 
3385 aaceeese 
G796 | eens enes 
3387 2004 
3398 | ccceceae 
3389 | 4. 292 
3790 | 4. 67?? 
339! sateeee 
3392 | 4- 300 
3393 | «-cecees 
53946 | cvveee : 
$995 | «sree 
3396 | IT. 764 
3397 | vesssess 
3398 | IL. py 
3399 | cecerece 
F400 | sevees 
3402 | severe 
$402 | cscwerer 


™ 


am 


m1! 
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ST $43 
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$7 56.3 


57-6 

st 18 
2.6 

5% 22-9 
24.0 


53 28.7 
e 90 
3 sBs 
4 394 
7 3&7 

33-5 
41 
36.6 
8 62 


14 «17.8 
14 46.4 


1% $85 


1g 16.4 
15 19.8 


16 74 


fo 


16 ate 
19 6-5 
fg y18 
a0 (8.8 


20 22.7 
20 26.7 

39-7 
43 33 
33° (S4 
33 314 
26 33.6 

43 
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23 294 
23 41.6 
a3 43.7 
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tgo 18 to 
17 48 
17 48 


318 51 42 


49 «8 


118 $3 2 
49 08 


147 10 30 


161 43 20 


128 48 13 
49 9 8 
29 8 
119 9 43 


153.31 3 
ti 17 35 








Description, Remarks, aoc. 









A® bom bs canton of = protiy rth slece cbusters go diam; irreg R; stare 
WOeeso2Z Me 


Middle of a rich, fll 4 Pande nh poor VI. or rich VII. class stars 
10..+-34; diam ¢', with stragglers. 


Cluster class Vil; soc shh ll aoenseinks tinea Bas +Ia m, and nearly 
=; dinmeter 5’; the whole field i in a atate of wary fluctuation, owing 
to the § E wind, und 90 bad that each star i dilated into » large puff ball. 


The first of a double nebala (pos 211° 2, by mean of 2 meas) B; R; pL; 
pebM; r; 25". AR A of this neb, anda ™ 5S of it, = 2.0. 


pF; R; gb M; qo"; r. The wet of a double nob, pos = 120.3-.-.6.-- 
The end of a double neb B; BR; p Lj pal My rz 25%.. cece caes seaeee 
PF; Ry; gb My 20%; £; the and of a double nob .. 
P; 1E; glb M; under a curve of 3 B stars 


F; §; R; at Be cad fat Sorming Gey euttinnition of cin ere of 3 cues ze 
spectively, in wrk anete 





































eee ee ee Pero S Terres) 


W385 Ry go Ms ry cece cose ences Oseveveeveverttete Faden cbvane 
FP; vgibM; pa Ripe; a penesvecscace dee srttecscnacces 
VP; pL; Ry vg b My 60" ....6-.505, toeueeearssngens detcevccene 
Chaster clase VI. ; + F; almost nebulous ... eccescees Eoesenesees . 






PP; pL; TB; vg hb M; govl.. ee cedrersreees Sener enseaeae — 
pP; pL; pmE; ¢gbM; 2'bag*br .. 
pB; bj pmE; ba Y bee sseees 
F; Rj glibM; 30". Seabe SURMEPEaNe Ede EWeO ps bebe snden een 


Claster class VI. F; p Ae es @; reclined Site 1% 14, 15 Mm, 
Place of a *& th bee dhlet sad ame olin ot ak 


vF; pL; R; eg vib M; go; & 


Aprich el; not m comp M; stars 12..-.14 m, in curved branch. A 
fine double star follows. 


a of ausall at t2..+.84 mj irreg R; wot y rich; loomp M; 


thee eee Peete ee eee 





diam 10". 
Chief # 20 m, of a fine rich cl which fills field 0.1... c00ssc00e wecccaee - 
Claster class VI, vy; vB, A star about 3.9 m taken; ee 


part of the cluster in about 4m p, Fills field; mot m com 
-33 mm. This cluster wax found by Mr, Slierin tine f anh oie 
him, not being aware ut the time of its having boen before seen in / 433. 


Le Lj vgb M; 6 diam; resolved into at 15 my; rich im stare; 
a delicate and faint object ; bas 2 45° n p, dist 5 from centre. = Almvut 
insulated in a very large space almost entirely devoid of stars, 

the smaller and soothern Iscuna below the great “* coal anck."’ 


el, class VI. Rich; F; L; R; vglbM; # to ro’ dinm; stars discrete, 
12, 33+ e160; 5 ; hase # 6 mi just out of it, n p. 


pB; 8; Rj pgermbM..... eoseeess e ceccncavesncsucusecesuese . 
cl taken for 4 300; a semi-elliptic group of stars 11. ae nil 
eF; L; Rj vgb Mj; 3‘ diam.....-.- 


ec P; vS; attached toa # 13 m. eS 
of the object, ) 


el VILL. class; poor; scatt. Than necthaed of 2 ot 9 ma take... sescnece 
pB; pmE; epmbM; "1. ‘ 

pB; BE; «bM; pt of again 13° e 
F; L; Ry velo M; go” . sescsnes 
oF; pL; Rj vglbM; gh ies: eccvccccncs 
vP; L; LE; gvlbM; 2° bby 200" be cece eerereeeerernsssusaeas 
pP; 8; R; pambMwa # 16m 
pb; 8; R; pembMtoa ® 16m... 
PF; R; wlE; glbM. 
vF; 3; simost exactly woth of sain ae ihe weeeeses ecaccuceve 
vF; L; 1B; vglbM; 601, 40” be 
F; pmE; 25" 1, 15” be; follows 2 stars 


teeenereere 





Tere re rer ee err) Paes teateensae 
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Deeeription, Remarks, de. 
hm. ad of # 
| 
3404 | M. 68 ia 3o yor | 115 48 co | Bs irr R; gb M; diam in RA = iz... 15 sec. All clemrly resolved | 689 
into stars 12m; very loose and ragged at borders. 
3405 | veeseess | 22 32 $63 ] t29 Go 9 | OF; L; R; palbM, The first of 4.....cccccscecccscescccerecces 458 
9406 | wears mytsi7 | ao 2 8 | PF; L; R; web M; r(?). inl cte-twhaljc puny ean 453 
3497 | A.aza Ua 32 29-3 | tg 2 2g | cl class WIT. Stars it...13 m; about 6 Jong and ¢’ br; bas 10 stars | 778 
IL m, and some 2c of 30 @inaller. It occurs in the midst of the black 
space following « Cracis, which is by no means void of stars. 
3408 2 it 72 | tag 4g th | OF; +S; R; spastar at the edge, The firstofa .-...scseeeeeeses | 486 
3409 | veeeeeee ta 33 264 | rag 48 96 pF; 8; Rj palbM; 15". The following of a...........2......4. 456 
34t0 | TT, p72 1233375 | 96 GB rh | oP SLE: gto M cccececreeccccsecessssscceeeacescstetsterseres | Gg? 
bh. 1393 
sqrt a 724 2333 84 |} 96 gt |v P; RorlB; glbM........ bo erereremescadecccsecssecesesccs 697 
$4tD | cveseees | ER 36 43-7 | tg0 gB gg | pB; Sy; pub Ms rh... cece cece eerececeerecsecusscess seeeseas 458 
3413 | -+ 1235 25 | 129 47 43 ll Pa a ce [Right redaced. The degree of PD | 460 
wie. I. 558 12 18 49.3 | 99 9 © | © P; attached like a wisp toa % 16m; a % 9 m precedes........ seseee | §G2 
BRIG | ce seecee m6 + PF; Rj ply gb M........ cee eee were eeeeensesnens $aeeaaeeracee 456 
re 12 36 57.8 oP; 8; Ri vghM. [Right reduced, See No. 4413.) .eecsecccces | gg8 
3417 | sreees 12 37 143% VP; Ry glbM; 40” .....0--0000e caceaeaRebisnemannudeuebetece 697 
4418 | eeeeeeee 12 37 39-8 oF; 1E; Sau edness: ensces Coe ee ee eeeeeesesrevesstedetered 458 
B4tg | veeere «| om gy gfe ee Ps; pL; Ry fot (No doubt.) ....sesceccceeresscececesecsnscs | STH 
9420 | sseeee +» | ma 38 29 eP; 5; bas one or two small st entangled in it .......60+-+erceereres sou 
FBT | rere eeee ui 63 pF; &; R; gbM; BGP. on nssccetececerecscencerscnccrevsssccces 636 
4422 | ceeeee a 38 24.5 eF; 8; Ry; vgb M; 60%; ofa mmall ster ...... bu puepeneeeseteess 458 
| 442g | s+eeee ta 33 24-9 PP5 EBs gv lb My gs dicseceseccseeecerecee tetedsessivawes sees | 658 
3424] 4.5107 | a2 49 337 pB; L; BR; gb M; 2 resolvable ...ccereccsccecccerseseasuessas 456 
3435 bua La 40 125 VB; Ry veavmbM; af’) rtolefeye wecccscceesscsnsesnseenens 697 
3426 p su i2 go 16.5 PB; mB; vLbOM; 30% L, 15" be cscecccerececsevectecccesesccnen 658 
143 
4427 | cree eeee Lz 49 yhg UFs VBs Be pa Mg atl. ccccrevesescrncctesvnsvccccecaccsaces 456 
3428 | 4. gar 12 49 47.49 pB; R; gbM; 30”. (More nebula bereahouts.) ...+ceee+sseavenes 456 
oe | seseese | Ib ga 52.3 Ba Rs COM cccscveccvsccccvccnevcescersccvccsucscsssascsasess . 458 
wr | teorere | Ig ga ‘The first of 5 os seesceceenssceceeseneessnerersenecsmecarevaseserae | 46d 
wil seees | Ia gz se | 190 we =| The second of 5 «.-.-- +e eee rere re rere ver eeeeeseeveressereses 453 
mejhas |e ce ‘suveisg cas iaiiees hese, | & 
have seen, A star af, co m, dist 14°; has no burr, 
$433 | sococess 1a 42 53.3 F; L; Ej gb M; has two more nebule preceding, a little to sowth .... | of 
3454 | eeeeeeee | 29 $9 O79 B; Rj; firstvg, thenvab M; 50% ........ ba been ereneeceeterererer 686 
3435 | a. gor um 43 36.7 « Cracis. Place of the largest, central, red star coeseceesesesesseseses | 45g 


The same red star taken, Several others laid down, of different shades of 
green, 
See ee eee eee ee ee 42 


ant 


pene Mt 
ras nel by he The RA given by thie observation 
124, an error induced ps ef atl Beer pore oe 
SS so he fal carte 
sical andl Goalie easel daa ideas seeseesverevesnecsesse | Q$T 
B; 8; 18; pamb My 25%. Wind violent ........ssssseseneewress abo 
pB; pl; LE; gmb My go% cccccsscccccsscsenseccarvenveneeee | SG 
Viewed in its place by working list; pF; 5S; Rj not sstclam........-- | $73 
vF; S; Ry vlbM; the preceding of a double nebula ....,-...2.02. | 697 


3436 | weeeases 







3437 | II. sso 








3464 
3465 


RA. 1830.0, 
bh om ad, 


12 4514-1 


1a 45 35:7 
mahi 
12 47 afia 
12 47 263 
a 47 416 

2 


6.2 
ta a7 56:7 


43 25.1 
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steeeane 


amsz 46 
12 52 146 
12 §2 aha 
Se BF 
 & wl 


12 & 59.8 


12 $4 $9.8 

6n3 
$5 184 
2 56 wh 
12 S$ 194 


i ES 0.0 

sur 
2 55 S69 
m2 55 she 


59-1 
ta $6 ahs 


1a 56 48.2 
12 56 8. 


az 9 43 
13040 4 


236 18 ao 


11g 36 40 

36 48 
146 19 40 
99 25 58 
138 22 24 


Desertption, Remarks, &e. 


Bevep. 





vF;8; Ri vlbM; 5"; has a & 9: the following of x. [N.B— 
Tl. $59 ta wot noticed ax dowdle in Sir W’. Herschet's deacription.) 





VP; 8; Rs glbM .....c.eseeee Deecesonenesace eer saheslnsken ann 
Bs Rs ev bb My go wcccscccnce peccessscescacnee Sénsee rere 
©F; Ry gb M; go”. The preceding of 2.....-.csceecseeccues vases 
eF; R; gb M; 30"; go” dist from the foregoing pos = 170°.9 serene 
Cluster; Rj pS; resolved; irreg; gb M; 35; stare ry... 8m Steves 


Class VI.; prich, irreg fig; gb M; 2'; starsy 8; comparatively insa- 
lated ; has a bright stars $.9 ond g.s0'm, ° 


Cluster, VII. class; ¢' diam; stars io...1¢m. The foll of 2 B st taken 
$; B; L; R; gbM; stars tg m, and one 7 mop the centre; o fine 
object. 


i pB; L; prick; at first g, then vepmbM; diam of the bright 
pert 3', of the loope stars uo! ; stars 14....16 m, and owe large one 7 m, 
yor 4’ north of the centre, [N.B.—Tdere serma fo Aare been some 
indecision in the first obs whether to take the large star or the central 
portion of the nebula, [presume the RA to be that of the ster; if it 
be oT eh aatid other obs, the moveable wire Aar been taken for the 
fixed. 


B; L; m Bin merid; gp mb Mj bocce cc cece csceeeeseencuaveee 

| pF; v8: BR; ebMton x 12 ™; pos from # 10 m (distant 60°) 
= 250°.4. 

Fp Bs gt My gies ence vencccnseevcceeveese eesore en eccesssesess 
F; mE; vg b Mj go” l, 25” br..-...-seceeee app enepereeeers 


B; Ly mE; g1b0M; sf org’ h, r brs pos = 197% sb... sees ee sane 


F; mE in 147°; ¥16M; 2°L Taken beyond the meridian, and out 
ot veh ie RA 


A poor claster of about 7o stars 12...15 m, very loosely scattered 
Over A opien shows ag ouged &! be ' 


Closter VII. prich; L; ire R; 20! diam; So or 100 st, 20, tt, 12, 
with a stippling of much smaller ones. 


v F; R; yo"; attached to a star; the preceding of 2.....- eaderesectae 

+P; v8; R; stb M. The following ofa ... 

OP; precedes 3 Or g st, LL-. 02 Mh seseccccnsnscenecssetsesetacserens 

ORs Ry EUW IES Gee ca cincucenn6nss0nssn1sessitciscoesesoasens 

VF; Rj precedes 2 st §-9 and 9 m (with which it makes nearly an equila. 
teral triangle by diagrat). 






Cee ee rere nem ee em ee 


eeF; 5; BR; the preceding of 3; a #& 7 m, just at the northern edge of 
the field. 

pB; R; S; bM; 15"; base & & seconds following ....... er raeeeee 

PP, BD unseraccscece rr eee etree tee eee eee eee eee ere 


FP; S; Rj 15". The following of 2 ....scsesceengeccescseceseecsaes 
PRs Des Bt gp teh Mg Gee ccc ccepcgensesesecesrercccctsqncvce 
B; vl; +m Ej; +glbM, Length much more than a diameter of the 
field, or than rc/. Ita light extends to a & 24 m beyond the parallel of 
B 4299. Position of elongation = 38°.7. 
B; R; gpmbM; Got The proceding of aesecrseccscsecscesesees 
DB; 8; Ry OM 5 sam ccccceccccsccccccrccncccccsesecesscveccece 
DLs Fs Re vel b BM sy get ccccccsoncnvevencescsvcsecvece eosnce 
eF; 8; R. The following of 2; barely perceptible, but a sure obser- 
vation. 


OP; By palO M; Bat wvcsccccccvesccsccsesccsnvscssoneccecons 
+ F; pS; among stars; wind farious .........++.+ 


Viewed ; « diagram made representing it as round, with three email stars, 
distant about 1 semi-diameter from border ; pos about 293°; another dist 
i diameter; pos = 75°; the yrd dist 14 diam; pos = 300°, 

By Ry gb My get ccccccsssseccesnccerncesccnennnssaseseescsenecs 

VB; pl; pmE; pemb Mj go’ k ccs. cccccesccsesetecunseesaees 
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tj? 9 50 
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12 49 $5 
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Description, Hemarks, &c. 


vF; +L; oval; ¥glbM; Zl; athe .. 
eP;¥L; oval; vib M; gives 
F; pL; Rj glbM; Go%...... weescscse eeseece 


v FP; 8; EB; poestity a emall group of stare, but J think it is pebulows.... 
pF; R; albM; sc’. Among stars ......... teugeneseeewsacthsrss 
pB; R; repmbM; fo” ...., 


pB; pS; R;¢bM; is"; in a curve of 3 oF 4 stara 

pF; 8; RB. The middle object im am are of eters ...e.cseceeseceeses 

B; 8; R; pgbM; wi In the middle of am arcofgat veccsceess as 

PB; RB; b My 40” ....ccccccccnescagvceses Pe eeseennrnseesessense 

pB; pl; R; eb M; go” ...... Bese neccan escvcovereveveceses vee 

pB; ph; Rj gb M; so"; haga we am; waft; dist = 7} 

A great cluster, or 4 surprisingly rich portion of the milky way. It con- 
ey me Em end pechepe 150 oF aca mere of less magnitudes in 


ames > oblang; wal by 7’, of loose no ot LE mt... s eee seneee rene 
P hidiaeviem sstaro mj; ainorth; precedes 1o*.. 
pF; R; bas another web pf} ARA = ae +; APD = ¢'+.......- 
The following of g ....sseses 
B; pS; R; pebM; as”, Aster g m follows rote .. 
vB; R; b M; has & com i following; 30" south........-. 
eF; v8; Rj near one or two stare ....-. 0-00. peseacpes 
eP; v8; EB. (? ifrenlly a nebula) 02.0.0... cece cece cence rene saves 
pB; 8; R; pslb M; ac” 
PB; 5S; pmE; peb M; basa & 7.8 m following ...... 
Os By Ren cccnccnscncseveesertss-444encecucesens Bese seesetetes 
TPF; R; age Tho 10 of & group af g.n2n00-000.00 SO eeeeereeececeges 
eF; R; 19%. The and ofa group of 4......--.--+eneesree basenece 
B; pj Rj Gat ..ccceseeessss 
ih R; 30". Tha grd of ¢ 

+ LE. The last of group ; stated the pring oe 
ol Rj aot, The last af g weee cece serecsscnnseaeeneseusccaucenss 
vP; 8; BR. The rpt ofa group of ¢ nebale .. 0.0... cee cece seen ee 


pB; 8; pmE. Theand ofa group of 3 ....s-ceeeeee rer eres dace 
F; 8; R. The grd of a group of 4 cs eseeeees eres 


VB; Bi ev b M5 507 sccccccsccsessecstcecteeeecttrerereneee 
vB; pm E; gm b Mo... -..s ee ee cere re enenes cere resssccceang cscs 
B; B; pL; pam b M ton etar cece cc csee scence seenessereccerecs 
ee PF. The preceding of 2 o.--.5.ssccsee soeccterersccgnsessscsues 
F;1E; pabM. The following ofa ...........4- $04 ed eccvevresece 


Ct class VI. ; oval; 4’ 1; 3° br; stare t2..., 2m; an extremely rich clua- 
tering patch in the milky way, which is bere superb. 


pB; 8; R; orl E; definition bad; doubted at first if it really was a ne- 
bala, ivat remained satisfied. 

B; R; pevmbM; 30"; ©; probably a dimly seen .... 

pB; BR; pebM; ao ....... 





ee ee 


NEBUL# AND CLUSTERS OF STARS. 








Bo. Apnea, RA. 1580.4, 
bo m wa 

gg | Agfa | 13 rg 287 
29-5 
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3502 | sscssse « | 19 26 265 
3503 | O- gra? | 13 16 ana 
30.0 

3504 | 4. $40 13 16 36.0 
89 

3505 | -...eeee 13 16 44.9 
474 

$506 | werraeee tril 93 
3907 | sencense | 13 18 ELa 
in 

3508 | .....eee 1g EB 23ct 
3509 | veeeseee | 3 EB 2e3 
BHIO | caseeece 13 LE 28.5 
iL2 

SEE | oe eeeeee 43 19 18.0 





Description, Remarks, &c. 


{A nebula consisting of two lateral portions, and] no doobt of « «mall 
streak of nebula along the middle of the slit or interval between them, 
having o star at its extremity. See fig. 2, Pl. IV. Position of the slit, 
12g.7; of the star, with another # near the nebula and south of it, 

2.3; other stars also laid down (see description of the figure), A most 
= Bem night ; objects admirably defined. Shown to a bystander | 
(J. R.) who saw it as figured and described. 

(Two nebuim, of two portions of ome separated by a division or eut.] The 
cut is broad and The two nebulw are very nearly alike. Perhaps 
the slit is larger towards the n p end, where there is a star between them. | 
Thave fa cortalaly © very feeble tress of uebela, on lelend as Bt wore, 
running from this star between the aides of the slit. N.B. No “ moon- 
light effect’’ eeem betwoen the Night very fine. Pos of the slit, 
120°.3, The place taken is that of the star within the «lit, 


A figure taken (which represents the internal faint nebula), but no 

deseription, 

A —_ wonderful ena ligand vL; 1B; tgmbM, of m 
elliptic figures, cut away m & perfectly definite straight cut 
és hoe ; pos = 120°.43 dimensions of the nebula, <” by . The 

ternal edges have « gleaming light like the moonlight touc! the 
Outline in a transparency. 

PB; Sy EB cccncccccccccesecsccsrcccccsssenssseeessgesses 

General middie of cluster VIIL class. pB; L; irr; sc; po or go stars 
ILf2 m, sod many emaller ; pretty well insulated, though On o ground 
rich in ¥ sneall stars. 


Chaster VE. class; rather o fine cluster; rich, but loose and straggling. 


su eeee 


Fills field. Stars 11 and m2 m, 

€B; w Cenfarri: i ee resolved inte 
stars of two magnitudes, viz., 1 i; the larger lying in lines and 
ridges over the amaller. Near the centre are two distinct darkish spaces 


formed by a deficiency of the larger stara 13 m within, and an excess 
without, This most pletion object fills thé whole field with ite mort 
condensed part, and ite stragglers exteml 3 of a field beyond it either way. 
It is very conspicuous to the naked eye a¢ a dim cometic locking star, 
4m or 5m. 

BR;  Ceatewri; diameter full ac', It much more than fills the field. 
Se ee sree Be ae ee field, poregaethorambrar-aadhicoe 
half a radius beyond the middle of it, The stars are singularly equal, 
and distributed with the most exact equality, the condensation being that 





of a sphere equally flled.—Looking attentively, | retract what is mid 
about the equal scattering and equal sizes of stars. There are two 
sizes 12 m aed 13 m, without greater or Jess, and the larger stars form 
rings like lace-work on it, One of these rings, 1}' in diam, is so marked | 
as to give the appearance of a comparative darkness like a hole in the 
centre, There must be thousands of stars. To the naked eye it appears 
asa ¢ mor rather hasy. There isa a 9 mon the sp border of 
it, about 4° or ¢ south of centre, and several § m ore seattered far away. 
My attendant (J, 8.) called up, who saw the hole and darkness, and 
described it as I have done above, On farther attention the hole is 
double, or an oval space crossed by a bridge of stars. Position of 
axis = 350°, Altogether this object is truly astonishing. (See Pl. V, 





fig. 7.) 

oF; 8; 

A portion of the milky way broken up into chastering masses of astonishing 
richness, There must here be ot lenst 290 or j00 stars in the fleld, none 
greater than 1o m. 

p FP; S; R; b M; been & 2! fol; pos by ding = 67° .... 0.0... .0000e 

Fs Ss Ry pulb Ms 26% cccecnvevecescseessserestseteresestetees | 

The preceding of a double nebule ; the individuals are =; R; v FP; 8; 
pelbM 

pF; S; the following of two equal ntb....sccessceweeereerrenrsreees 

pF; irr R; or triangular; gb M; r; qo”.-.-. we cvecrencccsrecveves | 

pB;1E; g1bM; hase % $m s' dist; pos sp 

pF; L; pmE; vgbM; rj 4’ 1; 2’ be; with lof eye feebly stippled | 
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Syoon, | BA. 16800, | N PD, 1880.0, Description, Remarks, sx, Sweep. 








ysaa | -....... | 23 2@ Go | ygo gaa | Place of a double star in centre of a rich, much comp but v Fchaster; | 790 
gbM; 4’ diam; st 25 m; a remarkable object. (N.B. N:B. By # sngelar 

coincidence of errors the RA of this obe has been 

PD", Both are corrected. The PD 149° cow/d not have boen 


| observed inf 396. 
63 2 59 | A small bet very rich milky way cluster; 341, 4! br; st 12--..26 m. 6 
Pine that of » double star, ad : ~ - 
$513 | ees+es-+ | UE 22 BLS | 197 16 48 $0) edi 0s ati eh oeat eae aceeeens saanasguenas hq 
ta ran | vF; pL; 1B; av L x follows 22! + dist.. 2... ee cser ee rer eee eeeete 453 


tare | Goaea? | 14 a2 a | 55 § Gt | A very strange object. See fig, et ta so 563 
having 5 central and brighter axis somewhat curved, and terminatin 
two masses brighter than the rest ; diam about go” or toch ravens Ao 
4 stars, one of which wich 130 fo double The principal » is 12 m, the 





others e S; a multitude of stare in Geld, 
GEIS | vseeee oe | 25 22 68.0 | 325 96.46 | Fy ply Ry glob Mg; ag%.ccascncvenconcnsvsersscuerenssss eregees 446 
50.6 $4 3 | Fy pL; UB; vg lb M5 Go’ cre eerece eer etee rec rcersseeunseses $72 
4516 | «<5. + | 2g an rg6 | saa as 7 | p B; Ss R; first g, thenpsb My as! ccccccccecceeserteeerresreee 7or 
geez | IIL. so7 3 23 «179 97 52 $6 | wR; 8; Rs gb Ms teh cece scces se cees ess ceesene tavneenensese 697 


ggrB | ..-.-4-. | 24 24 304 | tay 1g ae | Pp pL; R; vg b M; so”; om 6 ground faintly stippled with minute stars | 464 
35tg | esesseee | 25 25 28.9 | tae 36 a2 e Pand 8; has 2 at less than : diam of meb, distant one (by diagram) a and | yor 


one p. 
9§20 | cseeecee | E32 — | tag a2 cb | e Fy 8; Rj; hase & moar bower edge ....sceees esses ees eesteneeaens 485 
g§2t | --eeseee | 23 2H 27.8 | uaa gg gz | w P; 8; Rj; precedesa # xo m, dist 14 diam by ding ............6046 yor 


ys2a | eeeeeses | £927 2:9 | 2x8 G7 ae | ee F; LE; go”. Requires a newly polished mirror, and a night auch as | 566 


this is to be seen. 
' 4. 628 £3 27 2s | rag 0 28 | 285 Bode Centauri. E; pos of axis = 4¢°.1, which ts also that of one of | 451 
_ = = g stare involved in it = 10 m. (See fig. 5, Pl. IV.) 
27-9 o uf | + Bye L; 8b M toa contre = star g m, dinm 8”, of w resolvable char- | 449 
acter lke ® oP, eerroamiled by an immensely L, extremely ditute almost 


equable light 2° or & diam, somewhat oval, and passing with excessive 
suddeeness into the central light. 


28.5 oao | F; +L; B; rs¥mb M toa sharp nucleus (ill seen, owing to clouds) .. | 450 


2 

aot o & |v L; + Bj mE, vav mb M to a nuchus; diam in RA = 17.5] 564 
sec = 3", 49” im arc; a small * involved ; pos with mucl $o° + by a 
rough made at the thie. 


4524 | seeeeees | ER 27 U9 | tyr so go jv F; pL; LE; ¢ lb M; go" L.....- vase eeeneeeneseesanacen seecree | 458 
17 $9 a0 | F; pls Rj gl b Mj got sereseesrceeewwssewsrssncomneereneronee | 57 
35-3 §8 30 | Fy pL; oval; v gb Mj 60%L; Go be oe cece ener eeeeeeeeceenesenes | GSS 
36.4. 58 1g | PF; pj Ry wg hb My go" .csececwreeeerveerrereres etoere seeeeee | G56 
qgag | eeeeeree | 14 28 27-6 | rg 8 1g | e FP; 8; attached tos 4 15m. (Certain) 5. seeccceeeenreeeeranees 
41.3 fr iy |v FP; 8; Rj gl b M; base & of ite edge.cesesscscesenee encenesnes 454 
ys26 | TT. 638 | 23 39 the | pro g6 aa | BB; mE; pam b M5 ah lj 2 te. cceerecercaesewaneresecssece oo | 70R 





9527 | eeeeeees | $3 30 223 | tom a7 4g | p Bs; L; pm Bs glb M; 2°1s aB briessevencereseersenrencracrees | 698 
3528 | ccccevee | O9 E2 23 | rag 9 a8 | wF; Ry VLD MG Boe ce scee cscs sesseecereceecceceverscecnsvanen | S64 
3529 | ooese--s 3 237-5 | 47 19 «a | Bs Ri vglb M; 46"; has 3 st 14 m near 

3.0 aos | By py 1 E; glo M; 53 4 v small st mear wee cere eresesee oncecese | 4G 
$530 | eeeeeres | 13 G2 SEE | tgs 2 90 | Clelasa VIE; poor; L; loose irreg fig; fills field; st 12 Mesesreseesee | 578 


63.4 2 2f oe ee ee ee eee $96 
OI . 


3532 | 4.2 1394 47-5 | 143 3 © | Cicluss VII, Small, compact ire R; 1 * § m, and 15 or aq smaller ina | 578 
: = ; knot. No. 0/578, is an outlier of it, , 


£43 a 16 | A brilldant, compect, milky way cl. Rich; irreg fig; gb Mj; 20’; stars ro,| so6 
LL 12 m. 





BERD | --ereees | I 1g. 148 20 27 «| Clclam VIII. L; v rich; Joosely se; ot 7.3..,.-06 m; it le an outlier of | 790 
ia 38 182 | Ee the milky way, but very rich and much , 
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Deseziption, Remarks, &r. 




























Bp; B; Ry ve bM; veselsed 5 diam 2°; st 16m; a B et 7 m in field 693 
Biv Bi embM; al’ or 7’ dinm; resolved into at r¢ m; has one & | 566 
tam,sf; the centre near edge. It is in the fel with B. 461d a 

star 6 m. : 

A P, oblong, elliptic el of at rem; glb Mj ail; abbr .eeeeecerrer es 568 
AS, irrog R, very compact knot of M way; g vib M; stars 14m; ak Sr 
& m precedes, = : 

v FP; Ry +lb M; follows a B double star,,..... peeseeess peeaneereee >| 452 
pF; R; gb M; act; basa or 5 starschone to it-.................- aes | 56g 
Cl Vit. aks mech more than fills field; a very L and rich milky way cl, | 790 

quite insalated on the prec, n, am foll sides, and nearly so to the S; 
forming a kind of peninsular projection, but much richer than the main 

body of the milky way, 

P; R; gb M; 40% «--- ree eed eeesenseneescnccsatncessensnere soo} gb | 
Py Ry gO Op gal cc ccccseccsceresenecsercssbsseesenrecete sesees | 564 | 
FP; Ri pat BM; aan ...ccccsccevenvarsecees siiesuseene jateenenes 697 
Peanetany Nenvta. eT ees oe 7 first L thought itan ill) 693 





seen double star; 12a eu 2"; but mot being able to 
get it into foous | ap la whte shows accel canis, rather elon- 
gated, planetary nebulous , aa if a double % all but obliterated, It 
is positively not a star, The field is full of stars, two of which (Nos, § 
and 7 in the figure), are cyanl to thia object in light, bat z20 shows 
them both quite » It ia » difficult object to find, unless 
in o good night for definition (this is superb) it could not be reco- 
versed, The place is well taken, The stars ip the neighbourhood [laid 
down in a diagram made at the time) are— 1 the neb; 2 = 4 = 4 nearly 
equal, and igm; § = 19m; 6= 7 am, pit Se emails aod most 









dificult plascbary nebula have ever seen, 14, PL. VI, exhibits ite 
appearance with power 320. Ee B.— Hy this pa ai world seem rather 
te belong to the class fouble nebule or double stellar nebule of the 






utmont remoteness, than fo that of planetary nebule, properly #0 called.) 

Cl VII. class; 14 stars tz m, and 30 or 40 smaller in a round space & dia. 
meter. ‘The general middle akes = 

B;, LE; eb Ms satis cscccce ssc cscnensce beqesessccens peccssecs ° 

PBs By Lb Ms sel cccccrcrcncccvevccesecvvcvevscrvestebetathee 

vF; 7S; R; 6°; basa we Gm; gy fim parallel .. 1.00500. te eeeerese ° 

CL VILL. class ; a anes straggling ; stars L and §; fills fled. The otar 
taken is a double one. 

Cl VIL. cless; irreg fig; i diam ; consists of about a dozen stars 11 m, 
and a grent many 32, 35, 14m. 

pF; R; ¢lb M; 20°; exactly in M between 2 st Lom... see oceneree 

pBj +8; Bj gb My rsh ss cs cseeeeeeeceene Farner teaeanseersesens 

pF; 8; Rj pe mb M; ine group of mmall tf ...........5. eeneeanns 

Place hurried and imperfect. Shown to Mr. Maclear amd friend. AD# 
hb 4636 involved in neh. 

Double star involved in seb. See fig. 1a, Pl. VI. For meas of the D star, 
see Catal of those objects. Adjacent etars laid down, b and c = 13 mj; 
pos ofi=2aPigp a= atbelosity is very evident. No, 3 has 
no such nebula; Ub at hast 2! or 34° diam. 

A close double star in av L, B, luminous atmosphere, 2' diam. The * 
which is quite as bright, has no sach atmosphere. The atm vLDM 
The star was not noticed ax double till too kate for s good meas after | 
had showed the object to my attendant J. 8., verified with 2g0 and 420. 


A furious hot north wind, bat the definition of stars excellent. It is no 
illusion, other stars are sharp and brilliant, and have not the least nebulows 


Dppearance, 
Neb seen as above. Careful obs taken of the stare in and adjoining it, which 
see in the Cat of D stars, 
vF; otdiam; a» ab cmeaee ag about 4' dist, is unaffected with neb. 
Measures taken. Cat of D st. 
Viewed past meridian, seen as above, and « diagram made and measures 
taken of the double star, which see. 
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REDUCED OBSERVATIONS OP 


Description, Remarks, &c. 





CL VIL; F; rich; hight 
wit Pari Tye? hate 8A 
Cl VITL. class; #1; ; stares taand rym. [N.B.—It is evident thet 
in is obs, probably defective » the ¢ § stars of this cl were 
not seen] 

WP; Ry gl b BM; 272... ccceeneees ua vdeccscosescuccccsscorses 
PRs Ss Bs gb My a6f crave ccucvesacecsscsacacanccesscse sosescas 
pB; pL; R; vgb M; go”. . eee ceveeceseceses: 
eF; E between 2 v 8 at a little a f..... os 

pB; pL; Ry; gpmbM; go” ..,.. beneoeebeteseucetereneseetas 
pB; pL; R; gb M; iz Suse bs esetenveeriocenns sues neeenun 
PBs By gm My agrecscccceccsecsessncstanncstantasesasasases 


A regbon of L, B st 3, din (aes adc. Place that of a» 
brilliant group, one which is a double star class III. 


A region of L stars very loosely distributed, but which yet decidedly form a 
cluster, Plane that of a pretty close double star (4) in the middle of « 
group of &, The cluster ia 30° diameter, and ivided into distinct 
groups, [N.B.—The two double stars taken in thie and the foregoing 
observation are not the sane.) 


Place of « double star [the same as that of ( 695] in a semi-elliptic group 
forming part of it, but insulated in a large scattered claster or tract of 
bright stars. 

PF; 83 Bs palb Ms; 19%. ..ccsseevseecevvacerecee seenereanenee 
PP VL; By ve b My af cvceccccvcscccscesescnteusesesssensses 
F; R; near and to the north ofa # Em... . 66. cee cette ee eee ees 
F; 8; Ry pabM; 10%...ccecereeeceeees widteet ce auuatakcaincsese's 
ORs Bs ch BM; sah cece scsnccsnnsncccsensscesccasesenges peace 


pB: L; Ry; gb M;9r. Stars harely seen in the nebula, besides several 
others about it. 


VF; 8; Be DM; BPO mare ceccccrcccccvesesccccccvevccescs sone 
F; 8; R; neara st ram; a small D » foll; ¢’ - 
PB; 8; Rj psb My tg" covesecrsassevvereevcrseerscenevsacree 


A star La m, porfectly - in the centre of & very dilute, very gradually 
fading atmosphere, jp > go’ Lago’ br, A very remarkable specinoen 
of its class. 


eF; L; 2 dinm; bas sone small stars involved ...-...--- 6 see eee 7 
pF; BE; ¢evlbM; as”.. ve cernccseasies pacesscece 


A poor, coarse, oblong cluster, which is the most condensed part of a rich 
region of stars yom. Pisce of a double # im the following part. 


vF; BE; gb M; with » feeble appearance of stars, but | have hardly a 
doubt of its being a nebals, 


A wmall close group of large and email stars, forming a cluster .......... 
F; pl; Rs grlb My gov cecsesenennressccsee ee sccnoracsnavas 









C1 VIT. class; ier fig; not meomp M; L; ro’ diam, There are perhaps 
Los stars, Lined Lis 1; with a good sprinkling of 14 and 13 


CLIVE. rich; irreg R; pm comp M, but se at borders; 1¢°; there are 
7M iom, §orh ci m; the rest below jy m. 


L, p rich, irreg cl of sc ot $.-.-14 mj fills field ose +e ecsneee waceseses 






pP; L: Ry vglb M; has many stars intermixed 
pB; L; vg bM; 24; ¥, or with stare 566.5. .eess ees e eee ee neon 
he Se eee ee but not rich cl, of 
about 30 stars g....23m. This red or high yellow star is § m. 
Large, p brilliant, coarse, se cl VIL. class, which more than fills field ; 


@ stars more or less g....a2 m; chief x 7 m, yellow, somewhat 
isulated, taken for place of cluster. 
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Description, Remarks, &c. 





vF; 8; 1E; between stars 13 and © 7 ape dice eal 
tenpusten ofg sland; ana of Ue athedk 

eRia Kienecte tic digacinidia dey eatesee tee 

notv F; 8; vg b M; 25"; among MAM... ..ceceeererarerevenuarees 
; pL; R; peb M; rst class; 2c": ¢; several stare near. [(N.B—In 
the R A the is not set down. The ist presumed, ] 

Chester VII. p rich; at ui-.-.13 tm, irreg ae icf diam; rather more 
comp M. 

Fi pl; ee) gbM; withana areapair Sgr peer Giving bed 
imagine a few amoll stars codeataity a it, as | hardly think it can 
be reckowed a cluster im the sense of class VI. Re-cxamined working 
list. [tin 111. s08. VI. 2 does not exist in the space ussigned to it in 
catalagee, 

P; pL; goM; a + 2. If this be not VI. 8, there is 
ho other near the place. (N.B. bot agroe with the description of 
thet cluster in my Father's catalogue, which states it to be 2° or * im 
diam ; rich; ¥ comp. The + 26 © Virginls, by which ite place is there 
determined, is a mistake for ¢77 of Mayer's catalogue.) 


VPs B; pwlb Ms att. .ccccccccnenvscccccessscenescusesvonegess 
cl VIT. class ; erg Tainted BE Mccvererses A 
pB; pmE; gpmbM; Bor ~.-.seceeeeee eeueeeravesenae 


A small elongated closes asa: a sie ae dies 
andl faint ne to ay h very near to the character of a nebula. 


F; mE. In field with and 9 p ASC 1693 (« Centauri). Place very rade 
Viewed, ee iveeuuasecseer oe | 
eF; 8; Rj b Mj; 15”. sea veacccsusuccscecucs 
ap Let VII. class; comrpe ; aaa ‘Gib btbnsc padeasecwes 
TP; S; Bj glo M cccesccccvcccverseccsscsccssguevesscasegsess 
¥B; 8; pavmb DM; 15"; almost stollar .. 22.26.0060 -6ce cece rece ee 
pB; R; svmbM; 40"; hardly bright enough for a first class nebula... 
el; v L; coarse, but rich and fine; diam in RA =a fields in PD 24 
(a0 and 423; stg, 10, 11, 12. General middle taken, 
cl VIL. class; a fine L el of separate stars 13...14 m, icf diam; not 
m comp M ; nenrly fills field. 


pF; pmE; glbM; ag" L act br. Ina field full of at ..........., 
CPs LBs GLO M nccccscccccstrerternvercveereriverccvcvedserer 
OF; pms 2g. ccccccccecccwerrererencrersrerereresransesseeas | 
PBs Ry rev lb Mj Got. c eee ete ee ee cece ee ea en ewer ween eens | 
PB; Ry vg vl b My Desc c reece cece cess sect e nce sees ce ae ee ee etee ; 
TF; Ry vg hb My selec. cc scececcccneeeeaamrrseeecarscesseese 
eF; B; vlbM; Fr; rv b obeeesncaseses panacaekuctxehhedeee 4oee 
B; pmE; ps mb M; involves a # 14 m to northward...eceienees or 


©; » woet clegant and delicate Puaxerany Newcra. Diam in 
RA = rugs by many obvervations, Long contemplated with 180, 
a0, disc is maguified pile oe proportion. Ty 
met m; perfectly sharp, not the test haziness, A very fine 
cic Te han bo aati My t, to whom I showed it, 
said \t was like the moon, only emaller, and not ie the least like » star, 
©; aclear round planctary white disc; at most 4” dinm. Has two stars | 
near one at dist 90", pow tof. the otber dist 120”, pos fo%2. 
Se fg. 8, PL VI. 
pP; L; Ry vg db M; gf dimm...- 2.1... ss eeceeceeeee esses ee ee ne es 
®@; pF; virR; ygbM; all resolved into st t2...,15 mj; dimm 5’ 
to 5]. 
B; R; b M; 23". (P Df: tube resting on gallery.) [Troe 
P bo 113 29 40 probebl y- See the next nebula.) 


B; R; pgbM; aa. (Tube resting om gallery.)-- +--+ +--+ -reeeseees 
pP; R; gpmb™M; go” errr eee eee ee ee eee eee eee eT eee eT ere yy 
ly P; 1E; go M; 25° L anther... ikeentesrons ee tervenece assess 





Fe 
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Description, Remarks, éc. 


16 12 12.7 B; 8; Ri gl bM; re’. The preceding of2 .. 
1g 12 17-2 F;1E; g1bM; 25", The following of 2.,.,++ ‘ is 
15 22 27-4 eP; 8; psbM; wt be reeerees ab ceetvecececravessreseess 
15 34 43:8 A remarkable cluster, 20 diam; R; very discrete, and composed of emall 
groupe of 2: 3: 4 stars, chietty Et, 12, and 13m, sufficiently insulated 
from the rest of the pretty rich neighbour! to be considered a cluster. 
56.9 A most numerous and beautiful milky way group or cluster covering & 
apace of 1 oF 2 fields diameter (20° or 30), entirely com of double 
and triple stars, and distinct groups of g or ¢ nearly of @ size (10 and 
Lim), on «black ground. Perhaps roo or igo at in field. 
el VILL. class, The field uniformly covered with insulated stare (1... 14 m, 
forming a rich cl af Sth clase, remarkable for the total darkness of the 
ground and absence of minate stars. Cl moch more than fills the field. 
; Bs L; BR; go> M; damin RA = uf sec. Comes up w 5 B blaze 
in M. Resolved by left eye. Stars 17 m. 
: pB; fine highly condensed; ygbM; x dinm; clearly resolved. 
bal ft PRs As ary ve sli ¥ 
PF; 8; among « crowd of milky way stars. No doubt as to its nebulous 
ebaracter, All that is starry in theld is clearly resolved, 
PBs Ss MR; gt My 1B wccrvevccccccnsevescsssecesveuasesvenye 


Noty B; 8; g1b M; go"; resolved into st 16 m, with one of 12 m, st 
or @ litthe beyond the # p edge. 

pB; R; vgb M; Gok; a faint # involved 6... ccsseeeeceeeeseeanee 

eoeceees Fs pbs Bz; vg b M3 af cccccencccvenccvccccenserccs ienaeen ere 

eeyceses VF; Lj Rj gD M5 85 Qo’ sete ceenecencnersrensenereasawenenae ee 

teeteeee Piaxurany Neovuisa. Not B; pF; 8; Rj with something like a pro- 
tuberance, which may arise from an accidental star, on or close to the 
edge. Not quite sharp; a little furred ; light not quite uniform; am odd 
sort of mottling like a resolvable light; taken af first for a v F double 
a out of focus; 22/' diam, brut seen with 2.40 ; y20 is too high a power 
for it, See figure 7, Plate V1. 

O; seen, and « diagram of the adjacent stars made, but the stars are too 
reper a iefined to-night to state any particulars further than thet it 
is decidedly not a ster, but hes a disc 2% + diam, 

©; transit just mised; R; ¢" dism; about equal in light toa # 9 m; 
of a feeble intensity of tight, nearly equable ; under 320 it is not nebulous, 
but indistinet at the 3 8 very at kind of appearance—not 
* modtled,"* mot »"* but yet not ~ Ina field with about 
102 oF 150 st, 

wap igs | GB; +B; Rj; vgb M; diam MRA we; oll stars; a * co m follows 
centre 4'.o, and is involved ; 4 st 13 m in M, 
35 ty | GB; fine abject; pg b Mj; diam 15°06; composed of distinct st 13,.15 mj 
one %& 12 m ix eccentric, and 3 of 13 m in centre pearly. 
1 o | cl VI. clew, Aprichicl; Ry Leomp M; 22; st ue... 24 mj} orarly 
_— fills eld; Maken. : - 
roy ry ga |e F; 8; Rj; followsay 8 dy a5" veeesees sas 
uS s¢ 38 |v P; S$; Ry wbM......cscseee pacseace sovecerne ecaenwesvrnensnt 
146 56 26 | cl V1. or VIL. class; pm comp; irreg fig; gor & diam; st ga.... 16 m. 
54 49 cl; S; irreg R; gb M; & group, or rather amall oval pm comp cl of 
tiuh...r7m, A few = t5 m, 
55 34 | Ainilky way el; but so densel concentrated as to merit notice aa a fine 
cl VIL chew; i R; gb M; star....05 m. [This obs makes the 
migute of R A 42. 
150 @ go | L, brill cl VIL. class; fills field; not rich; at $. 9, 10, 11 m, with smaller. 
Chief # @ m taken; in the southern part of cl. 
o gt | VIL; loom; 5; brill; stars large; much more than fills field; 46 st 
counted above ra mj; chief # 7 m taken. 





© 55 | Chief & i m of a coarse, p L, cl of at, $....10 m, which fills the Geld... . 
o 4g | Chief & 7 m ofa L, oblong, B, sc el; at 7... 


15 §0 23.2 | ang 9.23 | FP; 8; Ri isk: gpmb M. There are 3 st forming a triangle aboot 60°, 
a p the neb. 








NEBULZ AND CLUSTERS OF STARS, lil 

















No. Syzen. HA. 18900, | NPD, 1480.0, Deseription, Ressarks, de. [Pee 
3618 | 4. 259 ee compact, knot of st 13.,..14 m, in 2 magnificently fall field | 599 
20be 

361g | S. yho The dhlet 2 In middie of = mest enpertty rich and Es sf, nat wt tenet 3 | 469 
dism, as it much more than fills field ; not m comp M; st 1a....22 m, 
Chief D star of a perb cl; 1¢’ diam; gm comp M; irreg R; et wo....1¢m. | 696 
Place of a neat D star in centre of a saperb cl; tebe pital 694 
of equal stars 12 m, a fine object, Much more than fills 

q6a0 | -+-+e- a | 06 suse vccik a1 4 kasd a 791 

zOar | vssensee | 16 OF; By lb ms ag. scccccececcenerseenersscssenssseusceasagonen 792 


g6a2 | 326 | 06 cl VIII. elas; L; loose; brill; inreg fig; fills field; chief a 7’ m taken 


el VIII; Ly; comrse; B; fills field ; to io, 2) +7 © the. 77 
N.B.—This obs makes the minute of R S: instead of 4. 

3623 | 4. 68 16 B; L; F: RB; pl atyd. all resolved into et r5....22 m; 4° diam, with | 59% 
stragylers, A delicate and beautiful object. 


Bi p B; L; irr R; gb M; resolved into st 13... uh m; rich; porwr; 
diam + or 6! hy estima ; got sk in R A. neu (N.B—TA is ode 
makes the minule of RA 7, instead of 6.) 


F; L; ier R; vgb M; 7 or & diam; oll res into stars 12... esse ese 


ae! Raat ah al a aca diam in RA = 104.5. Stare a5 a, 793 


624 abeeeees 16 

: all well seen 

pe M;psymbM; dim pz; # = 14 m; all resolved. 
Fine object. 


ee ee ee eee ee eee 
clasters. 


el; B; L; loosely sc; not m comp M; filla nearly field; conalate of 
about 0 oF fio at 9... -LL mm. 

Viewed ; « brilliant cluster class VI1.; p rich L; irreg sc; fills field; at 8, 
2 22) Lt m, 


BOTS | seeveees | 26 


9626 | A. gry 161 





3637 | 4. gis 16 rg G2 | 238 4g gB | A p rich, loose, Lj; roundish clof st 12-...14 m; 7’ diam; notmcomp M | 465 
12.6 45 36 —_—_ rich; L; glcomp M; irrog Rj; 12; ot 14, 14, 19m; nearly | 693 
3628 | 4. 536 16 18 13-5 | tah a7 ae | pB; R; pg b M; r; with loft eye 1 can barely discern a fow of the stars | 6s 
9 27 an | B; Ry pe b M; ey 2 cccecccnccerreneccaeesrstaneecstsannecs ++ | g60 
1 ai o | vB; R; pL; pembM; 2}. Evidently a fp, but > v B and near fall, 
= aL cand Fn bodinldeel ome 146 te 


ves asics | By Ry psbM; aco"; r, [RA by this obs 205, bat the eye-piece has 
heen considerably deranged by a blow. ] 


3629 | VI. ua uh 2h §3-3 | ing 3B sa | ple; oval; gb M5; resolved sce. ss cseseneececesscesecerseneeseeees | SST 
3630 | ....06-- | U8 af ot | wis gs gf ee SS ee See ae eee 606 
3632 | ..seseee | 18 19 309 | 14s 14 53 i Lana 0 ances ely Tony stecher, Soenily emedatal semmpenel sf barge 463 
3632 | ......5. | uh 29 57-2 150 14 48 Se 596 

ous me 2g | p Ps LE: gl OM; gov] occ eseeeeeeeenes cecccccuccegeee | S78 
$633 | .-eseeee | a8 an tock | tq7 gg ick ieadiy macieledl: aiateas anti en a PTT TTT +} 46s 
3634 | -.seeeee | oh an ary | ogy gy ag | PF; Sp 1B; vg lb M; ge%G certain; followsa D # -..-secseeseneee | 469 
3635 | 3. gco a6 22 457 | 149 33 47 | b irveg cl of lonse st 1s....14 m, which fills field; place that of a Rm) 693 

in preceding part. 

3656 | ......, | uh an 99.9 | gq go a7 | Cluster; place of a js Norma im it....cceesceeeseeeeerenersrerare -} 454 


6 i ih 33 2. 3 Vrich; mb M; diam in RA =20+0; that of the most com 
3637 | VI. 40 24 25 | oa 40 17 dere belo A, 5 P 
3938 | .e04-+ | uh 23 22-6 | gg rg 40 | Middle ofa small group of p B stars ...+.+sereecessscnsceeeerenseres 
gue tg 4 | Chief ® 9m of 2 SB clustering growp of from i to 20 pL st, with 

stragglers. 
9659 | ceseeeee | Mag gns [reg 2 0 | TPs 85 Ry gb Mj wl secccveeccencnrercacsracecuctenrneaees 
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NP D. 18900. Description, Remarks, ke, | easel 











1 o é« # | 
3640 |. 414 se b | 
in ite of part the * B 5739, and extends into the cl 4 417, which it in 
pert surrounds, No doubt about the nebula, which in Tightest port 
of it precedes the claster about 1 of time. The following stars bebind 
the double x, and quite free of mebula. [ presume the neb ond 
cluster to be unconnected. 
pigs | d. ghz 243° 1 a9 | A coarse but rich clof st r4..12 m, which leaves dark lines unoccupied, | 455 
i forming sections. (See fig. 4. PL ¥.) 
| 127 | el VIL Ps tg Bs gb My ak te ss UR) HF 
| group. 
36q2 | 44a ry 25 ro | cl VIL. class; consists of about a dozen st 1o..12 m, and perhaps es 693 
| many bess, with stragglers, which fill field. In its p part is a fine D x | 
\ (piace as here vet down}, and yet more p is &¥ Ly faint netala, in which 
j | ep part of the ci is involved. | 
i 36a teoces 237 B13 | A great space fall of milky way stars, eo thickly sown a# to merit being 463 
called a cluster. | 
A. 442 136 41 e) moderately corp VILL. class; st 12... 2a mj; sf ts a brilliant knot of) 46 
| 3644 _—ee st, ope ef which le fm, wad the others 9 w. be 
az rg | A singular shaped el. Trreg R; comp VIT, class, set as it were in a pearly | 695 
rame of stars detached from cluster, See fig 6, PL. V. ‘ 
64g | corccese iia cy & | OF; pb; vg vib M; 2! diam; quite hopeless, except in the clearest 60 
me - am) finest night, and with the mirror bright. 
Pound tu too pines, ond slowed. It is very visible, and the P D is right per | 606 
| index, 
1 6g6 | 4 36 143 26 23 i A pretty Ingulated milky way cluster, class VII. of large stars; Si diam; | 46% 


at o...+Le Mm, 


| Cluster, clus VII.; rich; mot m comp M; more than fills tell, Stars 
De a. yh ad 


3647 | +-reeeee 


! 
| 
148 ot ag | PF; Rs vg lb M; hase yellow & § m preceding it, r t9'ch, ARA, | 717 
and 3' or q° south. 
648 | 4.452 14g 2 A round cl of stigm; gb M; 4°; with two sppendages of st, n ands 
a4 425 2 making saute bong cluster. _ acs 
| 24 60 | prich; R; pcomp Mj v1b M; q' diam; stars discrete ia...-15 m --- | 473 
j 2g 42 | Aprich cl of 5 st, iz m and under, broken up into 2 or 3 groups; Alle | 454 
| fof field. 
38gg | cece eeee 1g2 44 37 | Bi p Bs ply RB; gb Mj af’; baroly resolvable oo... cece en ee eee 712 
sagz } PP; Ly; Ry glbM; Sot wo... seeee O48 seenebesence rove sonnses 532 
' saa |B: sewed in place, bat clowded over before any description conkd 717 
made, 
| 9650 | ss-sseee ate 2g 93 | Av L, vrich cl; not brilliant; not materially comp M; fall ac! diam; | 455 
wt 13..63 m, 
GOGT | sessenee rye g¢ 2g | A star 5 m in a great el, or an immensely rich milky way patch ....--.-+- 46 
3652 | 4.499 mt yo af | Afine B, Led; prick: chess VII; cf; wt wa..2gm. Place of aD ® 479 
| sm, the p but one of 7 B st in M. 
| 3653 | TH. sty ir cz 37 | p comp; S; af; rather triangular than R; m b M; resolved into] 588 
| st 14... 16m, 
| g6s_ | A, g20 129 1 Cluster VI. clas; B; L; rich; diserete; a2’; irreg fig; v1bM; fine | 46s 
| i =e object ; place of a red & gm; rest itm; white, 
| aig | Afine, L, rich cl; class VIL.; et g..--2a m5; fills Geld; place of a red | 462 
| * &.9 m in centre. 
| 14 46 Ap rich brill cl of st ro....22 m, with ome 7.5 m near middle ......-+.+ 456 
a toee0 eee rag 29 $7 5 Cl VITT. class; conmse; prich; stg. e+ e18 M vesesseesseceeeranssenes | GS 
ao 70 VII. class; p rich ; loose inreg fig; L and S$ st, 9. pass 3m; ich | gz 
3656 ces 1 $8 56 | cl VIII. class ; loose amid straggling ; place that of a D % in central more | 463 
=F condensed group; has a * B maf, 5° dit, and another 7 m more 
remote. 
40 | The chief and central group of a» L loose cl whose outlying st are == 8 m, | 464 
” the central ones = tam; a double x taken, 
3657 | d. x74? 42 25 so | A senall trinngular cl, a4 diam; st = ry m........ sevssess stonteoes 1. | 68 


239 go ct | The brightest part of av L, f, diffused, branching nebula, which involves | 693 
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h. 1975 
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X P D. 1892.0, 


eo 4s #«# 


i §r 0 
som 


93 43 35 


M4 22 42 
24 ¢ 
2119 50 48 
$9 43 


go 8 


st a 


st ay 


' 
129 28 ta 


us og 

o oe 
27 8 
434 30 $7 
1a 37 29 
116 22 jo 

am 36 
142 36 49 


22 43 
36 is 


148 58 5 
tg 15 23 
4 32 


117 36 a 

$6 12 
dag 15 
1722 48 U3 


a 72 


at 49 il 
#2 2 


a 





7eF; vL; vglbM; 4! diam; perceived with the utmost attention 
to be resolved inte v § stars 20 m, 
Vi clas, Av L neb, or rather v F, R ed VI. class; v F; itreg R; 
vglbM; 4’. 
$; fine, L; BR; B; gmb M; diam ¢’; with ers, several of which 
are of larger sizes, to about 12! diam ; all resolved into et 1t..-.1¢ m, 
very comp. 
A superb, v L, v rich cl, which fills field; R; vg lb M; st it..12m, 
thickly sown at intervals from each other from ua” to 2a‘. 


v LL; v rich; fills more than « field; bas one or two straggling appendages 
pands; stars ur and 12m, nearly equal, 

BB; L: Ri gm b M, bot wot to a nacleas; st 15 m; v fine; diam in 
RA= 130. [Semi-diam—See f 794.) 

; soperb; vB; R; pavymbM; about 7 diam; all resolved into 
stare 1¢ m, Very equal, 

B;: vB; L; Ri pevmbM; perfectly resolved with left eye, hardly 
with right, The most condensed part is « perfect blaze, but not quite in 
the centre, The southern part rung out farther. A beautiful object. 
{See figure ry, Pi. VIL) kam = 37°¢ im RA. [No dowht sewi- 
diameter.) 

&; + B; L; Rj g¢¥ mb M, to « blaze; diam in R A ayo; 
ot f4.... 26m; superb. 

B; L; RorLE, towards tbe of side, where there is even some feeble 
appesrusce of another centre of condensstien; psb M, almost to a 
nipple; st 25 m. 

el; rich; pL; brilliant; &; st irreg sc w...i2m; place of a D & in 
the following angle of a triangular condensed group. 

A p rich irreg cl of nearly = st 10m; not im b M5 7’.-ce eevee 

; +B; R; diam ro’; resolved into st 16 my eee ce cese ee ceeeeeses P 

Superb 46; gm b M, but not toa naclews; diam of B part = 12.0, of 
whole cl to edge = 17'.c; resolved inte st 14, 19, 16 m. 


ae i L, p B, el VIL. class, of louse st 9, 10, cam, which fills 9 of 
fi 





; B; R; gb M; diam = 7.0; resolved into at 16m 4.2... h eve eee 


&®; irreg Ry gpmcomp M; 2 diam ; barely resolved into at 24... 28 m. 
i B; Ri pebM; diam 7.0; resolved into st 16m 
PB; pB; BR; pevmbM; 3)’; resolved into at a5... 


FP; RorLE; + glb M; diam in RA o 23.1 has in it 2 stars and « ged, 
whth 2 or 3 more outlying. 


F; v Ly Ry; vgvilbM; a; has several stars, one = 11 m; involved 
but being on a rich ground there apprars no connection. 


OP, eB; By ch by My 128 cccccccccccccecscscccnnscseesesassoces 
B;B; R; gb Mj diomin RA = 6.0; res into st 16...17 messesses 


B; BR; at firsts, then v¢]b M; brighter port 2° diam; but there & a 
much fainter portion which extends a good deal further; st 6... 17 m. 


: pB; 8; Rj pevmb M; 2’; resolved into st 16,-17 m .-.- 06s 
: B; R; gbM; 1; go"; hos 2 small st very pear -...6.scccee sees 
el] VIT, class, Rich; pL; Ri gb M; ot ut....1gm, motad...... 


Coarse B cluster VII. mainly incladed within an equilsteral triangle formed 
by ip Bet sandGim. The o f of these taken. 


+ Lel VIL. class, of loose st, on a v rich ground of Sat. The chief #, 
fm, ot the o f edge taken, 


vw Fy oS, 1 By Lb Mg rg’, 12% be wc cccvcccnccasscceetersersccer 
FP; Rs OM; 1g" eceeres 








GG 
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Ne RA, 105. | NP D. 1800.0. Description, emarks, &e, Sweep. 
hom ad. erie 
R575 | acecenee 17 7 174 | ter gg & | Puanerany Nesuta. A perfectly uniform, quite round, planctary disc; | 789 


like a star out of focus. A very little uncertain at the edges, like a star 
on a dewy unsettled calm night, when the stars look large without being 
decidedly ill defined. Diameter = 5°; light =a * 9.10 m. There is 
positively no bright point in the centre. It hes two very small attendant 
stars, one t4.m; pos from centre = 752".4, dist from edge = § diam ; 
the other also 14m, pos g6".7 dist from edge = 14 diam, Occurs in 
a field full of milky way stars. ee tees ts tn Sone 
of 4 481, [ see no ground to su that this can poasi bility 
have been the object intended by that place nnd description. At all even 
the remarkable planetary character haa cscaped notice by the author of 
that description.) See fig. 6, PL, VL. 
O; delicate; FP; v S; diam = 6” of 7"; exactly R; perfectly uniform 
ws repect the gradual of the light tom the centre to the }, bar ” 
light a very lithe eurdled, Not the slightest Aaziaess, but like a star 
out of focus, 320 shows rather more far at the edgee than I think it 
would to « planet of equal size and light. Its light is =a # 10.15 m, 
It would be quite aseleas to look for this object under less favourable cir- 
cametances—of instrament and aky. A night of gloriously Gefini- 
tion! Tt isin a very rich place. There are go or §0 amall stars in held, 
Measures of the two companions; set pow = 362°.0, dist = 1 diam from 
edge, * = 14 mj 2nd pow = g1"4, dist = 1% = 13m. Showed 
it to my attendant, J. S., who saw it well, 
Viewed. can barely discern that the attendant stars are os in f $99, lut | 714 
it is so faint that (the stars being all blotty and dresdfally defined) I coald 
pot be sure it was the object, till too Inte to take its R A ond P D om the 
wires. However, it was just in the middle of the field at the time ex- 
pected, and set to the place at once, 





376 | --+0-0- 67 43-6 | 19g 9343 | PF: Ri gb Mj; 6; 60%. No dowbtitisa Gy ....-..-.eee eee een sees 588 

108 20 65 | i B; Ry gmb M; 4’; resolved into st 1g Ms.eecsseeseeee cence ress 99 

G67 | vecsses izg 52 36 | p B; ¥ L; ¥ irr oval, in which, though excentric, is a & 8 wm, whese place | 791 
fe that taken, One side of the nel ix brighter thas the other. 


32a 53 12 (vP; +L; vglbM; 91; ¢ br; ont of Mixa 3 org m, whose | 792 


i 
place la taken. The densest part of the nebula follows this # 4*.5 on the 
same parallel, 
J879 | reseeere | ry g gtch | rag 68 | The whole lower end of the zone is strongly alfected with nebulous patches 794 
{580 | wnenceee | 17 10 75.8 | 128 t7 42 | Awwonam Nunvta. A delicate, « F, but perfectly well defined annulus | 461 
15-00-20" diam, The field crowded with st, two of which are oo the nob. 
(See fig. 3, Pl. VI.) 
17.0 18 28 | A beautiful delicate ring, of a faint ghost-like appearance, aboot 40” diam; | 718 
in « field of about ago at, r2 and t2 mand under, Jw itis one @ 12m 
very conspic, and ome 15m much less so. Near it are 2 st 14 and 15 m, 
snd of it at dist 60” is another, 
37-6 17 go | ¢¢ F and difficult object ; among a crowd of milky way stars. My attend- | 462 
ant, J. S., mw the darknes in the centre and the stars se described. 
{N.B,—~Set by working list to P Dod inst /, and entered the field bisected 
by the horizontal wire. } 
3681 127 1324.6 | 116 30 go | # P; L3 Ry gb M; 2’ diam; reset rm ..........05 eeesune vecanee | 453 
39a | weveaees t7 13 29% | ang ot ag | Fy Lj Ej; vel b M; milky nebulosity; 2°1; 14’ br; clase to and almost | 792 
involves a D &. 
65 17 13 38-5 | r07 38 30 | Bs vB; R; vgv mb M; 90"; resolved into stors barely discernible with | 699 
a “7 left eye, A beautiful eoftly shaded object. 
368, 17 14 7.2 | 156 54 28 { 


; B; L; Ry +gmb M; diam in RA = go*; dinm 7’ or #; stare all | 612 
seen, 12.-,.16 m with outliers extending a good way. 
1g 53.37 | Bi leregR; p Band L; gb M; 4°; all chorply resolved into stars 1g--17 1m | 709 
. 1a The edge of the milky way in here quite sharp and definite, forming a tele- | 454 
cli ancl (ls scopic promontory and hays, all above which is a mass of stars, and all 
below rucunt to some considerable distance. See PL V., fig. 3. 
B85 | vecnaves we 1 | 419 49 47 | A portion of the milky way which is decidedly nebulous, and by no means | 478 
oi oa . rich in L stare. The nebuls is in patches of very groat extent. 
17.29 2.0 | 319 36 45 | Annvtam Newosa. Exactly round; p F; 12” diameter; well terminated, | 793 
but a very little cottony at the edge, and with « decided darkness in the 
middle; =a ® tom atthe most, Few stars in the field ; a beautiful 
specimen of the planetary angular class of nebulm, (fig. 4, Pl. V1.). 


122 27 ag | Cluster VIII. class; 7 or 4’ in extent; a bright * (= B 6125) taken ...- 
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Sree. RA. 1900, | 8 PD. 1690.0. Deseription, Remarks, &r, Secep. 
bm od. oor # 


covecone | 17 2 gga | 128 56 93 A star 9 m, with an extremely F nebulous wisp or tail, extending north- 718 


wards about 1. 
sain sees — m, with a very evident ¢ F nebulous wisp 30” br. 46s 
oe We hs epee ad tok ee ios bane 
the star, See tig. 18, Pl. VIL. 
sevecess | 27 23 96a | r2a 26 ga | A star 7 m with acl of st 12 m amembled about it. The great # occupies | 791 
the contre. A very remarkable object. 
76.6 27 50 A carious cluster consisting of one 1, # 6.7 m, and some 15 or 30 smnall 478 


ones 13m clustering close around it, 

a. 457 17 23 54.6 | 13496 26 | hi vB; Rj firet pg, then pavmb M; 4’ diam; easily resolved with | 463 

lft exe into wt t7 mj; more diffecultly with eye into 13 m; exces- 

aively — aod comp; studing off insensibly in borders into the geperal 

ground of the beavens. 

$2.0 37 43 pth derdiryat A pet faba dag Road edn pect op 455 
light. The right cyr not resolve or barely makes it resolvable; the 

left resolves it completely into stars 17....20m. A superb object on a 





Tich ground of milky way, 
eo-seoes | 17 24 97-6 | 269 39 43 ; PF; 8; Ry glib M; 20" §0 stars im field...escccccrntescnsecrsress | S97 
48.7 4019 | F; 8; R; gl b M; 20°; base & rym ep (one radius of neb from edge | 598 
by dingrans.) 


A. 366 17 26 go | 243 3415 | GB; fine, L; B; Rj eb M; mot ycomp; 5 diam, but stragglers extend | 463 
a great way, ‘In M is 8 more comp group of much smaller st. The starw 
at circumference are larger than in M; ato f border isa D », 
gig 33.32 | Beantifal G3; L, rich, somewhat coarse; 10° diam taking in all outliers; | 7% 
rather irreg Rj y¥ m comp M where, however, the #@ are v 8, while 
every where else they are 15 m. 
eee eee Viewed past merid; a fine, L, rich cl; not vm comp stars rym. In the 6 
af part is a delicate double *. * 
369] | eesseeee | 17 26 gtr | rag 53 gt | Cluster VEIL; small; 5’; place of chief D #.,.csecrereccceeerrersear | Jt | 
gOga | eseeeeee | rp 27 28 | ast 34 52 |e P; S; R; almost certain it is nota small D me. Definition much im- | 4716 
proved. ‘Ie 4 certainly « nebula, and, with long attention, 1 see amother, 
etill fainter, exactly on parallel, and 30° follows. 





3695 | veeereee 17 27 gate | est 3452 | ee BP. The following of 2-21.40 -1 2-2 0+ eens cesses ee eeene ere rete 716 

zog6 | A. 568 17-27 59-9 | #26 49 53 | Cielo VIL. prich; pL; ire Rj 5 st9...10m....--- oveeesesas 461 

3697 | Te 44 17 28 1g4 | 113 47 46 | pB; R; vg b M; 25%; @ 4 13 m involved, following the centre ...... 453 

b 19% 17.3 47.49 | pB; R; vgb M; 2’; bea ge tam, rather following the middle... 793 

3698 | M. 14 17 28 4t.0 | 93 7 55 | A most beantiful and delicate (D>; notv B, but of the finest star-dust; all | go 
h, 1933 well resolved, expecially with the left eye; vgmb M; diam in 

RA ws 16 ee¢; excessively rich. All the stars = and 15 or 16 m, 

3699 | M. 6 17 28 58.6 | saz 5 52 eon afer igri of st 10....42 my one # is 7m, 473 

4700 | ceoeeeee | 17-29 38-9 [ 150 58 gx |e F, S; Ry bb M5 15%; moar g st. - 6... c secre eee rreecees 480 

tee oer Found in pisce, and seen aa described... .. 2.00000 creer rae deka nnbae 431 

3708 17 29 $5.0 | 175 23 48 | pB; Ry vgbM. RA midely taken, and may be very erroneous. 595 





—— | -seees-- | 17:92 Eh | 124-55 30 | A great Nebwlows projection of the milky way ss.ccerssssesseseeweeene | 790 
3702 | AL 622 1733 6&2 | 12a 1g 59 | Cl chess VIII. of ot 12m; fills field; not rich; stars in zig-zag lines .... | 478 ; 


ins 1715 | Coarse, ach, ¥ L cluster. More than fills field, Stars 8....12m; omeof! oq 
8 m taken. 
eed GCC 17 34 31-4 | 123 46 35 | A most remarkable, well insulated, semi-nebulons milky way patch of a) 792 


: branching rounded fig., within the limits of the field, quite insulnted on 
} tales via hecho tn lly Pps cabo te made 
iwthinus with a beanch of the milky way, which rans meridio 

great extent. It forma a VJ. class cluster of the utmost tenuity, 
resolvatle, wot resolved, See fig. 5, Plate V. 








B7OZ | weseeeae 1735 99.8 | aan ar paren VIIT. class; # diam; has 20 or yo st to....t2 m, nearly insu- |} 478 
$TOH | ves ceeee 17 37 39— | 125 22 | A very decided, tolerably defined semi-nebulous mass in milky way, with | 791 


abundance of ¥ S st, forming altogether a telescopic magellanic cload. 
Te fills abowt a eld, and has branches ond sinuses, and is altogether o 
very remarkable object. 


116 REDUCED OBSERVATIONS OF 










RA. 184. 
ho me. ad 


RB: vB; RB; + gb M, up to a blaze In field with y Telescopii, and 
nearty on the same 1; with left eve I barely see it resolved into 
st 28 or 20m. The whole ground of the heavens, for an immense 
extent, is thickly sown with such st, A beautiful object. 

i B; Ra se"; eg b M; r (barely so}; 0 ve 
web or ch; im fheld with y Telesoopii. a eee 

Av fine L, rich se cl of st r2-.13.-mj P xvi 26g eeecsecceencweweeees 

p tech; firreg BR; st 13 my; a cluster with a great black eat across it; 
@ diam, with many outliers. 

A remarkable cluster, divided into two by a brood vacant straight band; 
ireeg R; 8 dimw ; stu2...0¢ mm. Soe fig. 5, PL ¥. 

pereeras Here begins an enormous region of stars, crowded beyond counting, in the 
milky way. 

A bighly condensed nebulous mass, 3‘ dian, or an irreg R med; pm b M; 5. 

A very extensive nebulows clastering mass of the milky way. The stars of 
excessive smallness, and infiaite in oumber. 

A brill coarse cl VILL class, of about 60 st 7.3....12 m, which fills field, 
Irveg fig. A me & m taken. 

el VINE. Very fine and brilliant ; stare of very large and mixed magnitudes, 
Fills field, 

Sevuueed e A pretty rich inealated milky way cluster; place of a coarse double * in it. 

| apf eee auc waer fin Besearsed, 

Nebala. No description. It i probably only a mebalouws portion of the 
milky way. 





17 38 385 








40.3 









17 3% ssh 
17 39 402 | rac 9 45 


PSTEZ | eee enee 17 44 153.37.31 | FP; 8; EB; b M; between 2 st 10m 45° p and nf (dingram) ...+...... 
es ee 17 43. 49.9 | t20 23.22 | Anextraordinary B nebulous portion of the milky way, on a black ground 
vL; an angle ken where there isa tam, [See fig. , Pl, V,, copied 
from « diagram made at the time, which represents this remarkable and 
instructive object as marked by a well defined contour. ] 
—— J nereensy ag | i201 ‘The milky way bere is so uharply terminated, that the southern half of the 
saat 9 37 | field has few stare, while the northern is 60 full aa to be almost nebalows. 
ecivin Aaa wees 146 8 F; 8; pw E, in direction of the parallel; precedes a me 12 m, which is 
= sli Bice wee . alll but Loat. 
nig | 4.480? | ay 96 go. 134 1713 | A distinctly nebolows ineulated group; mE; 2°; go” br; many stars of 
ed A. q6a? Ll ade (aad considerable size, mixed, ; ; 
el © rich; R, inclining to triangular; v glb M; 4' or s/ dinm; with 
7 eee many ty small st in it, Nebubows : 
p76 | sseesees | ae gp ges | 168 24 29 WF; 40"; involves 2 OF 9 Stare cree ereeeen cree er aeseceaauasseaass 
25.0 23 47 {| The following star (1g m) of av F double % rr misnebulous, The nebula 
' is excessively fxint, bot Iam sare of its existence. The preceding star 
is free, 
ems | ccoscses 17 47: 7-5 | 19 22 49 | The southern extremity of a grent nebulous promontory of the milky way, 
which projects into the field as the Cape of Good Hope, on a map, docs 
into the southern ocean. 
3717 | --+eeee> | a7 gg tao | org 78g | A very loose bat very rich cluster, which fille many fields. Stare small. , 
qree | TV. gs 17:52 4.9 | seg op an, The triple star in the trifid nebula ....... PPYTTTTTTIT eT eeececsaseavns 
b. 1991 6.6 r 32 | One of the most remarkable mebule, and must be very carefully delineated, 
] Tt is very large, and bas many outlying portions and sinwees. See fig. 2, 
PL. IT, 
q7tg | TL 199 17 $2 44.9 9B cs gs | p B; R; EP Mb My 4a" ccccccccseveceseveces eceuces eu cececesses 
35.3 sé 58 | Bi Ps Ry pebM; go”; v3 with beft eye 1 discern the stars im it .... 
qrz0 | 1.49 17 §2.6n7 | ro noe | BH; B; Ry ge mb M; ine nebuloid portion of the milky way; resolved; 
stars 16..17 m. 
hg t 16 Bip B; 8; By 80%; resolved into st 16 m. {See the remark on If. 200. 
RA 17° 54°.) 
3721 | VII. 7 17 §2 43-0 | any 55 22 | A pretty compact cl class VIT. of st 9....13 mj inreg se dimm 4’ ........ 
q7z2 | M. 8 17 5325.8 | mtg at o A # 6m (A © 2074) within the arch of the great nebula M 8.........-++ 
27.6 ar 4 | A noble nebula; to be monographed. The star taken is Ac 2074 — 9 
Sagitterii 7 m. It & followed by a great claster VI. 13 of which with 
the nebula fills roany Gelds. 
§3 30.7 z1 13 | Superb nebula, The star A taken. See Pl. I. fig. t o-.+eeeer een ee tree 


















































NEBULE AND CLUSTERS OF STARS. 


Description, Remarks, dr. 








No. Bynen. RA, iho, | NPD. taan4, 

& om. ad. o ri 

3723 | LL. aco 17 §3 S42 | aso 3 gf 

58.3 3 36 

3724 | 4. ¢69 17 $@ ce | 206 18 + 

R725 | ewes esee 17 SH 1g | 11H tg TE 

19-5 10 34 

3726 | 4.473 | 17 $5 39-8 | 133 44 3t 

410 42:17 

S727 | coeeeeee 17 55 $2-3 | 353 47 Jo 

g7ah | --eeeeee | a7 56 sar | 166 96 50 

3739 | «eeeeees | rp 56 S82 | 1g 1g — 

3730 | VIL a2 17 §8 sz | 115 56 23 

3732 | eocessss [ 27 Sg tpt | 20 46 42 

15.8 46 29 

16,6 47 41 

B79% | ceveeeee | OF 59 B67 | 329 32 48 

3733 | b- 1996 | 27 59 34-4 | r1q 7 47 

3794 | ce ereee + | 18 0 48.2 | t23 sq 85 

48.6 53 6 

q7as | VIL. 30 | 18 2 42.8 | 22x 39 27 
h. ig93 

3735 | TI. sor 18 2 950 | p2r §8 39 

3" 36.7 so 53 

36.8 gr 18 

see §8 30 

9737 | 4.476 18 § a6 | tg2 16 0 

og 15 14 

3795 | ceeveees | 2B 5 ger | 153 St 44 

3739 | VII. 31 8 § yer | ras a 2 
h. 2001 

mel 8 8 sock | rar sg 55 

9749 | VITE as | 1B 8 43.5 | 102 17 0 

3748 covcers | 18 8 52.4 | 353 17 48 

54-8 19 § 


@B; pB; R; gb M; resolved into # 16..17 m; in @ nebulold of the 
milky way. 

&; By; 8; BR; glb MY; resolved into st 16m. Both this and I, 49 occur 
on « ground so astonishingly rich and stippled over with stars 17 m indi- 
vidually discernible, as hardly to admit a pin's point between the stara, 
and this filla more than the whole field or wnany helds. 

A large milky way patch, mach compressed, ome porthou much more so... 

C) L and B; just fills held; a D & taken. This cluster follows M8 .... 

AB, p Rich, irreg R cl; place that of a double # in the following part of 
the cluster, which is itself involved in the grew nebula M 8. 

HB; B; R; gb My dinmin RA & 6'.0; easily resolvable, The left eye 
resolves it. [Query semi-diameter,] 

&B; B; Rj e comp; + Fine; diameter of most comp part = 110 of time 
in RA; o€95..96m. The scattered stars extend to three times the 
diameter and die away very gradually. 

eve PF; yv¥S; BR; 4”. This is the smallest nebula I recollect to have 
sewn. Its light is not grester than that ofa # 14m, A dingram made 
for security of finding it agnin. See fig. 16, PI. VI. No. t= 10m; 
ae Ze mM; 4o 17m; seG6a7= ym; 8 = 16m 

wBs Bs lb My 167 ..0.servevescccnccccnce O00 sseessarevereccecs 

The middle of a great and rich chaster im the milky way... 0s eesensee 

B; v F; a little oval; vglb M; barely r; st 20m; one 14m; diam 
in RA = 745. 

B; pB; irreg R; gm b M; composed of wt 16 m, ona milky way ground 

Oi Teed sb tare [FP D by obs sac, but this is au obvious mis. 
take, as both the other aba make it 121.) 

®; pB; BR; gb M; 80"; resolvable or resolved in a field very full of 
milky way stars, 

5; notvy B; Rj glib M; 2°; resolved. The stars barely discernible .. 

C1 Vi. An oval patch comprised within Limits of the field, barely resolvable 
into infinitely minute points, but which, without attention, appears os 4 
great nob ag‘; 12° br; hardly b M. 

v F; L; oblong; ¢/1; 9° br; place of a D % involved; 6 other st near. 
Query, if involved. 

Puaxerany Nesvna; elliptic; baxy ot borders; seen as last night. (See 
next als.) 

AL, F, oval, Prawerany Nenvia, about Go’ 1; so” br; or 55"; con- 
siderably bazy, or rather indistinctly terminated at the borders, but not 
b M; a star 6.7 m precedes It, just 1 diameter of the field and nearly in 
the parallel, 

Cluster VILT. class; loose ; ac; fille feld; is decidedly richer than any part 
of the milky way that has occurred to-night. 

i pB; L; B; glob M; ¢ diam, resolved into st 15m --,-.---+, 

; +B; L; BR; gb Mj; 3%; resolved. In milky way 

; pB; BR; velbM; 315 resolved. .ccseeereneeueeer 

Found in equatorial in a zone review for double etars, where it appeared os 
a FP Rneb + diam, July 16, 1846. 

B; B; R; g mb M; entirely resolved into st 16m; easily seen.. beers . 

®; pB; Rj gp mb M; 2} or 3 dium; easily resolved with left eye into 
st 15m. 

e FP; 8; among et. Ax 6 map 10! distant oe +eceeee nee es erences ee 

Oblong claster, not v rich nor ¥ comp, but well insulated; st 13m; 5'1; 
@ be. 

Milky way superb, T cannot cont the field, but by estimating the number 
in a amsall space, there can hardly be loss tham rooo stars in it, By the 
beat judgment I can form, they are oo more than 20° asunder. 

A poor el class VIII. having coarse stragglers to a great distance. The chief 
* 7’ m taken, 

F; S; Ry pg b Mj 19%-.seeeeenernrece sraevecces 

eF: S$; R; orvlE; «lb M; it follows a # 9 m about 7 or & of time, 
and is about 3’ § of it, 
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REDUCED OBSERVATIONS OF 


NPD, 100. 
o Ff # 


3$§ 21 25 
20 36 


99 33 39 


347 29 36 


Description, Kemarka, Ke. 





B;: +B; R; psymb M; diam in RA = 50; all chearly resolved into 
stars barely discernible, 

'®; B; 8; R; pemb M; dinm 6 in RA; barely resolved 20 a8 to be 

| sure it consists of stars, 

Bi B; RK; at first g, then parmb M; 3f or 4‘ dinmeter; clearly re- 
salved into st 16m; @ fine object. 

; vB; R; v¥ mcomp; gb M, bat nottoanipple; diam in RA # 1240; 
resolved into st 74....75 ms « fine object. mart in the milky way, of 
which the stars here are barely visible and immensely numerous. 

pB; v8; 4" at the utmost in diameter; a good deal furry at the 
and ? if not « litthe brighter in M. It is nota ‘Stellar Nebula,” but 
rather a link between a © and a @; is probably av distant and bighly 
comp ¢B ; has & # 9 m q' dist, sf; night superb and vision perfect, This 
is one of the smallest if not the smallest webulows object 1 remember 
to have sora. It ts 0 very resmctable object. 


pP; 8; Ry gb M5 19%........ PUPS ONe pinnae ueseseutsenaawedar kee 


; B; Rj vg b M; resolved into st 14..15; diam reoin RA ..---- 

Bi pB; Ry gy dimm; st 14 ..05 thesseeccevure eonccecesenscereeres 

i+ B; Rj ge mb M; 3); all clearly resolved into stars 14... 16 wm. A 
blaze of stars. 

B; 5; Ri pab M; diam in RA @ 4°56; barely resolved; a very delicate 
object; dowbtless a GB. 

OrpSs Fi graves a’; resolved into visible, but y 5 stars 
15...76 m. 

WRs PEs GID Ms 20%... csereerecseceerannenecressrsesertees 

el VILL. class; a small well insulated group of a roundish figure, 5‘ din ; 
at 12... 83m; one & g m, at the edge. 

B; pm E is parallel; g mb M; 6071, 35” br; all clearly resolved .... 
v B; 8; 40%; res. Among close st, which give it an elongated appear- 
ance, but do not seem to belomg to it. 

pB; 83 1B; gol, 75° br; stars ry meses eeesee pennace tbsensenen 

vB; pL; E; gmb M; resolved into st rather large for the size of the 
neb. It is much like an oval claster nebals, of which there are plenty in 
the Nubecula Major. 

Observed July 16, 1%36, in equatorial zone rev; pF; By rds. sssesees 

®; +B; vL; vmcomp; rgymb M; 7’ diam. The stars are of two 
magnitudes, viz., 15..176 m, and rz m; and what is very remarkable, the 
largest of these latter are visibly reddish; ome in particular, the largest of 
all (z= m2.r1.m) sf the middie, is decidedly a ruddy ™, and so | think 
are all the other large ones. 

$B; fine; v rich; ym comp; g mb M, but not to a nockeas; diam in 
RA = 35°.$1 consists of stars of two aizes, 1s and 15, with none inter- 
mediate, as if it consisted of 2 Layers, or one shell over amother. A noble 
object. [N.B.—-Comparing this place wifh A 2015, a asapicion af 
proper motion arives.) 

A clof Lat. It is the commencement of the bright milky way, which here 
comes on suddenly in its main body. 





pF; Ri pab Ms rz 2st. e-sseseeee eesees eoveereras soeeeesec éue 
Notw FP; R; pabM; 16...20" cccevevecrencerees eseesescass ese 
i B; Ri gm bM; diam in RA = 77.0; resolved into st 1g... 27 m. 
&; B; Ry gb M; resolved imtost 15m -.seccseese pulwascauuses us 


Seen, and +tuken; no description. [N.B.—This ia no doubt M 70, 
though the P D of that object is stated at 121°, which (all the above 
observations agreeing) nowst be the wrong degree. 

B; R; psvmbM; 40°; boss * 67 or 7m, sor 6’ np vee eccewee 

vB; R; firt vg, thes pamb M; go"; a & 6.7m, 7a pee... cesses 

cl VI. clus; p rich; irreg R; p well insulated; not much comp M; 
ro’ diam; st 12...15 3 abe 9 m taken, 

pF; 1 E tn parallel; po lb Mj 40% 1, go" br. es seeurscsseeesenseeee 
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NEBULA AND CLUSTERS OF STARS. 
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Neb, No doscriptlog ..0..scsccascsnsssessapecerssnbateetecs eeace 
Bs Ge Fy gO? wa cnccscasncescadevsetenss 
By UE Ve MGB ivcscceaes ccteoesrsnes'cnanasce . ecsces 
TF; 8; BR; g¢bM; 2a”. (This P D was read off = 144° 2’ 48", but 
being already 2 fields past the meridien, this will require » lar; aa 


correction, which will bring it nearly to the value d 
other regular observations, ] 


&; pL; Fy R, rather iereg; + gl b Mj; 6’ or more in diam; all resolved. 
A fine object, the #¢ being very close and numerous, 

i B; Ry g mb M; diam in RA & 94; clearly resolved with left cye-- 

; B: ph; viE; ¢bM; aj’ diam; resolved into st 15 m, with a few 
outliers 14 m. 

vv B; R; pevmb M, toa large nipple; diam 2j'; pos of a % 13 m, 
almost involved = 147° cb. 

Obs in equatorial zone rev, July 16, 1846, on aneb. B; eb Mj g07..., 
vF; R; glbM; 20°; a @ om s' dist; pos = 220° 
OP; glb M; 30” ...-.. cs eesee see PTTTTICITITELELE ELE . 
¥F; L; Rj verib M; 60%; R At: being by am auxilinvy m........ 
eP; Rj; 40°; too late for RA; same oth as No. 5, 603 -..s0eeeees+ 
Close, to the south of, »* Sagittarii; a very small clustering knot, with 
perhaps nebula. A doubtful object. I see 3 or 4 of the st, but there is 
also 4 oebulous appearance. 

pF; Rj; psb M; 40°; the central brightness comes almost to « nucleus, 
pF; 8; E; glb M; 15°; 2st § m precede; the nearest about 8’. Both 
are nearly om the parallel, or a little south of the neb, by diagram, 

eF; pL; RK. The RA not observed, but the observations immediately 
preceding and following being 48° and 53%, it is probably between those 
limits. 








@; B; L; Rorv1 Es v gb M; diam 5’; perfectly resolved into st 
14--16 m, with stragglers extending to 8’ diam. 

v¥F; 8; R; pmb M; 10° diam; aps & 7.8 m; & great many ot 12 and 
tj m in field, 

ec PF; vglb M; 20”; a very difficult object .ccssesccesnnsessceeeens 





147 18 
140 $5 


146 35 
142 $5 


F; v8; 1E; follows 2 st 14 m........0-6504 PPOTrTerr rere t Tt eer ree 

p B; BR; at first vy g, then s ¥ mb M; total diam 2’, but that of the 
B part = 15°. 

B; Rj gp mb M5 607s Fr scsacccccccwenseneresvaccnnensusneuses 


Teme e ete tetetene 





eF; R; glib My; goreccesenee 

; B; R; p rich; pa im b My; 9; stare of 2 sizes, viz., r4.22 and 
15..16; op isane ¢ firet clase TD estar, 

&; B; rich; pambM; 7. The stars are of 2 magnitudes, the larger 
2 Mt, ras owt in lines like crooked radii, The amaller, 16 m, are massed 
together in and round the middle. 

: B; L; Brother irreg; rich; ot ta....16 mj comes up to a blaze in 
the middle; semid in R A = 2°; fine; one star 7.8 m is « p out of the 
eluater. 

B®. The central mass consists of amaller stare than the outside -...-+s000 

4; B; ireg Rj povim b M; all resolved; st 12-...t5 m; dinm of; 
hase & 7 m 4’ &. and 14° prec. 

pB; RB; gb M; $"%......0.. eee e nee nea besn ese heres eseebereraree 

pB; pu E in pos 63°; vg lb Mj 60° .eseesersececese 

eF; pm E in parallel; gb Mj go” 1 [sic im MS.) 00... serene 

pB, BR; 20%...... ° 

@ PF; Ri; plus goveseeccssecceas . 


WP; ire Ry geese eee c ce senseseuece deen canaveunreses va eeeseneas 









119 


Beep, 


yod 
710 








379° 


a79! 


te eteere 


ttre eee 


RA, 1830.0, 


Bm, ad 


4 i133 
4258 
4 26.3 
4 456 
7 323 
8 45.0 
8 59-0 

61.4 

619 
9 47-5 

554 


19 12-25 


$7 
19 16 21.0 
19 08 ha 
at J 


19 25 IMs 


1g 
19 25 12.6 
19 25 16.0 
1929 9-5 
99 
19 29 12.3 


45 


19 32 40g 
19 33 23-7 


19 46 52.7 
1947) $4 
19 48 38.9 


19.49 62 


o4+ 
19 49 45-7 
19 $9 4-8 
19 St 7-3 
19 §2 17.5 

20.8 
19 53 6a 
9% 48 
19 $4 $0.7 

S54 


REDUCED OBSERVATIONS OF 


| NPD, 130.9. 


150 47 24 
1§o 47 44 
15° 49 4 
140 23 41 
154 18 30 
146 4 $4 
350 85 42 
14 16 
13 40 
155 $5 38 
$6 47 
g8 18; 


4517 2 


16 44 
129 13 10 
146 15 19 

i$ ¢ 


w6r 5 14 


125 
132 go 6 
128 55 20 





igg 2 46 
2 gt 
iar 6 


WB 85 


145 44 22 
r18 56 47 


1§§ 41 37 
zz 16 9 
237 92 ta 


ener 


146 33 14 


3% 54 
830 40 12 
145 28 35 
38 43 s9 
144 50 39 
| 50 46 
146 §1 56 
151 446 28 
138 50 40 

$1 26 





J ,# 








‘oF; R; 


WP; Ly Ry eg lb My; go* ...vsccccsccssscsevensses 
) VPs Ry pelb Ms govsscccscecseessrsee eeapscesnceace C4 bereres 





Description, Remarks, &c. 





eP; 15%. The amd of gz ........ 
@F; 20", The 3rd ofy .....++- 
FF; 8; Rj palbM wscsessscsee 





Notv F,arpB; R; pambM; 30*...- 
vF; R; tb M; 20°; hasa & go m 2° south ....-.,-60---- 
ec F; 8; has one ors st 9 m, 5’ or 6 dist .... 
eeP; p Ly among small stars 
Viewed; ce F; butitisanmcbala. [No RA observed, and the P D not 
to be pat in competition with those of regular observations. } 

pF; mE; pslb M; bata * orarspend. [N.B.—By obs the minute 
of RA is 13; bat as another obs makes it 12, the earlier minute is 
preferred. 

pB; pmE; 8; followsa # s1m......+- stuateans secareese eceue 
eF; Ry vgvilb Ms; go" ..cscsceccee Acnecsscesa moneesaseesea nese 
oP; v5; 1b Mj; makes o lozenge with 3 v 5 st near it.....-.....+ eons 


se ee treme 





| oF; 8; Bj within [partly within] a small triangle formed by 3 st 11, 13, 


and 14m. 
pB; pmE; gb to ome end (or by diagram a double ned). 
follows on the parallel, 
Noty FP; 1E; gb My a5"..cssccnease pevesceus seeaucencaunscasecs 
e F; v8; appended toa & 14m -. 


A star 3m 





‘Well lovked for, but only a small star-group found, N.B.—Sky murky .. 
R; vgbM; 30"; baxe thickening repidly 
B; mE, in position 69°20; pab Mj go" secsscseessaue ‘ime wek eoneee 
&; pB; +L; Rj; + glb M; diam im R A j0%0; all resolved into 
separate st 13...16 mj; not so comp M aa to run together into a blaze 
or nipple, 
&; « fine L, R, cluster; 6° diam ; all cloarly resolved into at 11, 12, 13 mj; 
does not come up to 6 nipple. 
pB; pm EB; gib M; 4071, 30" br...-- scree reese eae eecesecseseses 
eP; R; vib M; 40°; a ¥ 9 m north of it, at 6 distance has what may 
be easily taken for a ncbula attached to it, but it is only a litte group of 
v5 ot. 
eF; R; +8; psb M; has # 22 m 90" n p, and one 8 m 4! dist, 6 f.... 
pF; R; pabM; 16°; of a highly stippled or dotted ground.......... 
eF; 1E; ¢lbM; 40° 
¥ PF; R; 6M; 15*; found and viewed by the place of / 467 
F; L; Rj ¥ g 1b M; 90”; forms a triangle with = st 11 and 12 m, 
following i, 
pP; ply Ry vg lb My Bo"... ccc cscs wesc cee naess cece a esdter 
pB; 8S; R; basa S stare p ccsccssesesssentaeevenencees 
VPs Rg DMS 25% cc ccccvacscccccecccanes ede cece senses ssesecees 
pF; 8; Rorvl EB; pab M5 657 .--.0-rceeee woepecscacennscccce 
vF; 8; Ry glib M; 1” 
P; 8; R,orl EB; bM ....ssscees eneesescensssacggs seapasasesece 
Not v Py Gy Been ccsevscctvisscesesess beneeedretes evseeanecvana 
FB 3 Ry wb Bs game... cs censcacacnensccascans pene tenenesassessges 
B; 8; 1E; pa mb My 20%.ccssecaceae dens eaeaneneeatascsscenes 


B; 8; E; gpmb Ms; 25°. If a misprint of 42° 12° instead of 41° 12° 
be preeamed in Me, Dunlop's catalogue, this object is identified with his 
No. 425. 
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NEBULA AND CLUSTERS OF STARS. 


136 39 33 
165 22 25 


1350 «45 
143 17 §t 
144 28 23 
135 19 4 

19 25 
158 g6 at 

46 a2 
140 §7 36 
134 11 29 
337 4 41 
170 34 48 
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134 46 48 
ie 23 22 
33 31 
23 3° 
4% 0 
16g 12 $4 
122 33 0 
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43 5% 
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139 24 16 
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3 35 





Description, Hemarks, é&2. 


VRS LE s glo Bs 20° vcccsercscsecncsces 
OOF; L; pm B..ccscevcccenen seas 
vB; 8; Ry pgemb Ms 20” ceecseseees 
VB; Rj gemb My 307 cc. ccecees eases 
F; pom E in parallel; gb M; 30". ° 
PPS LBs 297 ccrerrescevecctecccsccctesccncs cocsescsesgasgeess 
FP; R; glib M; 40"; hasayS # preceding; first of 4 ...+--+-.-+--- 
P; B; 4071; hase % gm ro’.g preceding. The minute of KA altered 
from § 58, as both the context of the MS, and the obs of f 604 agree 
ryote 

pF; BR; 20°; av 8 almost invisible @ af; and of g-.....00250+0se0 0+ 
pB; Ss Bz ce 2g wscsse 
e FP; ¢ 8; the yd afe group of ¢ cseerececseeveneeesecenereus 
















OF: 0B es Racccttced ccesccngtcccuncseocquccpapecneaesecan 
P; v8; Ry vgmbM; 10%; a & 7 mot dist & ..e.eeeeeenen 
pF; Si Ry rg 1%; the Inst af 4.2 ccgqcccssaccvvcessssscees eeesers 
OF; v8; has av S # cloee to it ..c.cuccvcscecncentrerscctsesecess 
OP; Ly Bs LBM; gov cccccccnccccncsccessgnssceseesessseges 
pF; L; pmB; glib My 20, t! br cecccecsaetecsvecrvweccseseres 
TPs Lg LB; 27), 90" ber coccccvcacagescsccccceeeecccenesscsceges 
P; Ry vgeth My 1g%....sesesees tee ‘ 
pB; 8; Re gb M5 267 ccccessseeeecrrsucneretocereenns 
pF; Ry sv mb M toa m 29 mj 2 ccc ccs cesses ca cesesensacsaes 
PP; Bg gb Mg 207 -cccccecsecenwersnsees Ob dbneesaerveescascses 
F;R; 8; glbM; 15” among stars 2.00 ees ccs ces eeeeeseee sesene 
FP; Bj pa b Bg 25% coccecess ccesersseuverscerscewccncnesseceue 
pB; ply gb M; mera at io m 2p creceececsensescsacccssseceres 
pB; Rj psmbM; 25° «-.-++. Coaster ened aeeeedenttccsces seeeee 


w PF; attached to a 12 ms f. CK — iia: Siege seal 4 tha: ans 
the stu is # p.J 


eP; pLy Ry vg el b Mj 40” sececccncncctcrececcres vegpecescese 
pB; Rs gM; bass or 4 st very near it oo. cece ew newer eee cese eee 
F; R; gb M; 29°; botwoen 3 Gtard..ceereerrsesverencccareeensnass 









PB; Rg pg My 2gh cc eeeeseeeeee Cee ee ns ewbebetesaenecoesrenes 
FP; 8; Ry; gi b M; follows o book of § stars ..cscenese cece sessceaeee 
B; mB; palb My 2p’ d, 40" bese cess ce cssensnsseseeserereenteens 


1 pB; pmE; pab My So" l, 20" bricsesescsccssecsanccreces wasasae 
B; L; mB, in position 6.0; pambM; 7/1 .. 

pF; L; Ry glb M; 2"; the preceding of 2 1.2... ....c0ceeseee 

B; pbs Bee wb My ry Be caccctncrtererventsssccavetraver 
EP 5 Ry ge? oe -e cn cane cereceeresensversears e 

F; RB; glb Mj; go”........4. bese eecaerenuenseecateeasesese $a 
pB; By palb My 60"... reseeeeeentesteecenternsenenenes bebece 


pF; Li mB; ¥gb M; 31; 2) br; basa barely perceptible point in 
the anbddle. 


vF; L; Ry gb M; one faintly stippled ground .....-seerrereenenee 
eP; pL; PE; Gols gov br seneweeereneeanerenerrns eeeteresccss 
vF; E;1bM; 35") 
B; R; pgmb M; 26"; follows 4 at; jain ikeu's PrererrT sy 
pB; 8; 1B; gmbM; 18"... 
eF; 8; Bj the preceding of = ... 


VPs pm sesscsccneesccneusceserersesrsesueenerseeaerseaseies 
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13§ 279 4 


337 §1 49 
154 42 53 
154 12 42 
139 59 18 
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REDUCED OBSERVATIONS OF 


Desrstpdicn, Retnarka, de. 


ORs Ss Ry 4g” ccvccrecccnracnccenetessencsenes eebeerencorerees 
P; L; LE; gb M; go" 1; the following of x 
eP; pL; LE; vg b Messsecscscssss eosee 
FP; R; g lb M; 20” ...... Co rtetetecnsadcensvedbatesevassecsesd® 
P; 8; Rij gpmb My hasay Bor’ prec c.seceee cscs Serer er reres 
pB; 8S; 1E; gb M; among B stars -.4..-00 cee ce ee er ese reweere ee 


A * 10 m, to which is atteched or almost a0, by is cxtanilis eae ® vs 
nebulows ray; vm E in merid 15" 1; 4” be; night superb, and without 
this condition it were micless to look for this abject. 


eeF; +S; Ry Sofa amall qe 13 m, 10" Mists sccceseceeecseneerecees 








PP; pLj By gh bM occ. .ccccecccccccaccovescccoteccssncsvescs 
P; 5; R; amb M; 1g” ....- pecccecccescccacce seeeeeeer 

eP; Ry lb My, boa a& ‘imac Sen pene enscesee eage 

pB; +S; BR; palb M; ts” ...... SiccuneiacuenheFaaWtad ee 

pB; §: Ri pam b M; 15”....-- precaeenccaasccsscecccucecasns os 
pB; 8; Rj psb M; 15”; mmong wtmra.... 6... es osegece eescsensace 
A nebulous booking but doubtful object following » 4 10m, My eye is too 
wach fatigued to be able to decide on its nature. 

F; Ej ve vlb My Go"l; go’ br; moar am me cece cece see we ee eecees 
pF; S; R; bM; bas 2 st a2 m orth... eee ese eect eect eee eee 





PB; LE; pa b Mg ger lioccccesccccecsssccoscccens see venvassgeees 
pF; R; psbM; sep ee de oka Wed aanke nee: 
eeF; 8; R; om a delicately and uniformly stippled ground; a bright 
triple % 6° or 78 f nearly points to it. 
B; BR; gp mb Mj; 95". eens veeerense aden s se neee tran essnererss 
v PF; R; glbM; as5* 
F; pL; Rj glib M; go” 
B; Lj pms gb M; 21; got br 2... -e cere ee nweesesnenenscaee 
) Bj 8; B; base # rom Mf. eees cecee @sncsnncvan oe se pesenees 
)B; pmE; pambM; qo"); haga & a2 maf cescee ce cececeereees 
|B; Ri PG WWM GO ccs cacennkcse ss seaccecevssdeiesiexs 
(vB; pS; pmE; parm bM; 357], ag" br ws cece cece nee 
1 OP; v8; Rj; the preceding of 3 ...scerccsrcreesessccenance 
B; 1B; gpmbM; go*l, go" br ..... eecnceue Beate te eestesacares 
vF; 8; Rj; tho following of a ....-.-sevceeeees Babeeenegeses 
eeP; v8; BR; 10°; the feeblest object imaginable ...... 
eF; vmE, in pos = 90°38; v gh M; So"); hasa &s..... Sévesneud 
F; L; vl E; vglbM; 2° br; the preceding of2 ..-,....- wereceses 
PF; pLsy LBs ge lb M5 60 cc cscccsscccegccgenccccccsccgscesepe 
+ F; just seen; K A deduced roughly from thet of the preceding nebula .. 
P; 8; R; rglbM; 30°; the following ofa .....cecsesseseeseeaes 
PF; 83 Ry psO Ms 197 ccccscceccvcccccssasegceenccusccsevees 
VP; 98; Rj 15%. Too tate for RA cccccenarecccesecreneenenerece 
B; Rj pab Mj 30° -.---csseseee beaedivere d¢etevecavuns euevecce 
pB; pl; Bz gb Mj 60” ~..-+.-ssescenreenreece isbdpeCnwraveur 


F; L; RorlE; ygpmbM; 60"; r; with long sttention it appears 
sotied. Parhaps 4 263, ith 5° anrvection ia ft A. 


PRP; 8; Ry gb Mj 2597 -ccccevessenceversevrocer te eeaeessaaeeae 
VFS Bg a0 ccccccsccrsccavsveerecssesces 


p B; be) ¢ j0 Khe geo criss At ws Sie polbic we ay fell 
naclews; 4° 1, 40” br; has a x 11m preceding, 
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aja 08 1g 
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133 17 $6 


Teeerription, Themarks, dr. 


eP; pL; vgb M; 2’; place considerably uncertain, having been found 
when much the meridian in searching in vain for 4 561. This neb is 
much too mint to have been seen with 9 inches uperture [fo say 
nothing of the difference af place, for mine cannot be so ened in error 
as would reconcile — It precedes 1 & 6 m measly in the parallel, 
shout go seconds of time. 


} 
Manes ats Nena dele ek hele cocks zs 
PF; pL; Ry vgvib My; so” ...cccecscsersess 





| Pi pl; egloM; ae veak 
pF; R; feel <u, Mea a WIL s in. AA Gk woe lace indy ok 
strongly stippled. 

1B; 8S; Rj psemb Mz; 15°; (fog) vececccsencrarcareecssrserseces 


B; 1E; g pmb M. [RA obtsined by calculating from 4 PD and 
observed position, with a star near it, and therefore not to be considered 
as exuct. | 


; B; 1E; bM; 4’), 3° br; all resolved into st 16 m, besides 0 few 
12m, Two tines of rather larger stara ren out nf, 


eP; 1E; vglbM; 30°; makes an obtuse angled triangle, with 2 st 
g and 16 m ton. 

vF; pL; R; vgibM; 2’ diam 

eF; ¥ 85 among stars 2. .cccrceeeecae 

vF; 5; R; bM 

p Fj too late for transit ... . 
vF; BR; 8; glbM; the preceding of 2 
pF; Rs gb My; 157 «0. eree 

pF; 8; R; gl b M;-the following of 2......0005--+-eevecretennere 
vF; BR; gb M; 15" 

Note P; 8; Ry gb My, 20* 
pB; R; vgb M; 20”; «star g m follows, P dist ...0cseeanceer 
eF; pL; R; 60°; the preceding of 2 
eP; LE; glb M; 70° l, 60° be ecars evecvaccense 
Bz UL; pmE; vg bh My 2’, Bo" be pes ee ee ewenese rere cecraerntoes 
el Sosa vglbM. (N.B.—Mirror begina to show signs of o want 

light. 

p8B; pL; 1E; gb M; 40° 1, 35 br; the following of 2...... 

pB; R; glbM; 20” .....00. ss sseweunsavesesses 

PB; Ryo M; isi anni etdeb os 

jp B; L; + gb M; hos 5 st § m in field surrounding it .... 

)PpP; R; gb My 397 cccwcserseerecce toed see 


; Pj Ls Rj first g, then pal b M. {N.B.—Jt is mof improbable that this 
, and the nebula immediately preceding { 495 are identical, one or 
other being mistaken t° in PD. Still, ay both observations ere clearly 
| weritien in MS., and, ax fhe difference of P D even then is rather com- 
| atderable, (1" 28°) J hawe thowgAd if necessary fo enter them separately.) 


1B; Rj gmb M; 39” 

iv B; pL; Rj smb mw to nucleus; g5 ......- @eucesesceserecese eee 
|B; Ry; pgb M; 20°; within a triangle of 3 at 13m 

e PF; mE; + gb M; rather wedge-formed; ? if not bimaclenr ... 

F; LE; vglb My; qo” .scecees 
[P;pL;lE;vgbM;r.. 

| eeF; «8; 10%; barely perceptible; casita dle 
oP; 8; Ej or has ane PF & near ....csceseessecens 
|p B; 8; Rj gb M; 15” 
'pB; 8; LE; pam b My 20° wessseecreee socetnee 
B; pL; glb M; more ncbale hereabouts . 
{B; pL; irreg Rj gl b M; r; 60" .. 
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REDUCED OBSERVATIONS OF 


Description, Retaarks, gor. 


PF; L; mE; vg b M; (Pog) .ccccscnccessnscccenccncceseenssess 


Viewed ; p FP; p L; =e glbM; 50”; readil found in lace by £449, 
eye AE rt 50"; y P S489 


pF; 1B; gl b Ms go” ..cccssseeecceevsves ecceverce pevtesturcece 
eB: phen Re BOM: go? veccccccevcnacsrccsccnpeccsqpagpansean 
vP; pL; (EB; *gbM; oP, dil he ovcescakcess waseuns ao Gened 
pB; 8; R; pembM; og” ....- aneneewes 
Viewed ; readily fun toy plnee of 485; B; 1K; vem b Mt nedew 
PEs Sz Rs pelb Ms rg  vccccansccncnccccncesene vecceceenacsce 
pB; S; R; psbM; 2” ..... peseesensscnsnsocsas faseaeseaanes 
pB; R; pabM; 20" ......-. pec vasesseenectcesaccsens onesnecere 


FPF; Ry «glib M; 45°; hosa %& rom, 907 an ton centre, pemteee 
in parall eb, 


eF; S; Rj; difficult to distingtish from a a 15m; has a #& 8 m, dist 
(Pot oa erpr peaneaaiatas 

F; RorlE; vgb M; go” . 
pP;, LE; gbM; 25" long « 
pB; pl; gb M. ryaepil cure we See fy, 11, Pl. IV. «. 
pB; E ..... re TTeerererrs: erunedertosesres trvecveerrerirevers ¢ 
pB; R; 40” 
F; pL; 1E; gbM. 
B; +S; Rj sbMtoa xe. [The and of 4.].. 
By Ss Ry wb Mewcscscccccssecscasccccecs 
PPPs BR eveveecess 













In 493 thia was taken for a v PF star, but [ now perceive it plainly to be a 

sinall faint round nebula. [Place deduced from thet of the larger neh, 
fo which it tx attached (No, 4 of the group), by a careful measurement 
of the diagram made at the time, tating for the wnil of meaewre the 
line Joining the centres of the and and 4th ned.) 


pF; 8; attached to a larger, following it. [The grd of 4.]..........06 
vB; pL; sb Mtonetar; has n very faint stare p. [The daet of a 
group of 4] 

8; R; mE, or rather distinctly biswclear, or a double nebula. Poa of 


the emaller about ago". Much brighter and better seen than last night. 
Not a doult about the nature of the appendage. 


B; pS; Rj double, ...csccccsccasnccscecseveesvececees eereererce 
Bz; Bz gp mb Ms gor -s srcscccsesvassvevesesetes eevennnc 


B; pL; Ry embM; slaes vangilip dacioal Saas Wakil Gia wed of the 
 oup an obeerved. 


B; Rj; pgbM; 40”. [See Ag. 21, PL IV. for this group.) ..-....0+- 


eF; S; Rs 2° nafe * 8m; a double star 10 = 10 m follows nearly on 
the parallel of the neb, and pointing directly to it. A sure observation ; 
bat except in the finest nights thie mpeb will not be seen. 


VP; Ss LES vg OM; 20" cseresrcnccrcenccversseetacssenquaness 
pB; 8; BR; gp mb Mj 207 ccscccecee erence oe ceeneesesedecccer 
pH; 8; Ry pot Mj 20" secescssvevtreeverscecscccsevceseseges 
B; R; g¢mb M; 207; hasa & 22 m Go" foll wo cece cece sec aensenes 
pB; R; pxlbM; 20"; position of o ® 14m from peb = 101°7 .... 
pB; Ry; 25"; among smoll stars «2.00... eeses bab eeaerenss teens 
vB; 8; R; smb M; 15”; among many stars, The R Ascensions of 
this f uncertain to 4 or 5 seconds, owing to wnexplained fluctuations of 
the zeros, 
+ F; v5; R; pslbM; followas # 11m, 7'.-..-- 
vF; 8; Rj; 2, bot a good observation......++--0+++ 
pF; S; By embM; 15? -ccereseeverecenecevereess 
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Description, Reemarks, ke, Sweep. 
pP; R; gb M. PD roughly deduced from No. 15 of thin f........05 494 
v F; a large star follows .......+0+ wieienhalteiedrse jateaetanawaces 620 


v PF. [This is the firat of a group of 3, No. + of which, Aowersr, ie ro | 619 
Saint oa to Agave eseaped obs in sweeps 494 and 620.) 
PB, LE: GLO My sph ty be cee cee sseeeeneeereerereeereceres | aT 
Found in place; p B; L; E; first g, thon pslb M; 3'l, 2’ br........ 1 735 
eP; 8; star like; fhe and of a growp of 3. [N.B.—It precedes the 619 
grd 2 beats of the chronom as rc. The R.A here set down, if ranst 
be noticed, is comparable only with that single value of the RA of the 
































others, which revalis from f 619.) ' 
yort | seeeeeee | oe 66 Seg f ear §8 23 | pP; Ry gb M. [The last ofa group of g.)iceceeceereneeserts ease 494 | 
54-5 59 26 | pF; the following nebula; a large star follows ....0.c0scecucccsseees | G20, 
58-0 s7 30 | Fy R; gb M; the grd of 3; follows the and mc fag \ 
FOBT | cece eaee 35 §7 3-3 | 21 §2 13 |) pB; Ly 1E; gb M; 0%, (Ae this nebula might be aren in fie same | 494 
| field with ail thoer af the group of 4 observed in mwrepa 454, 619, G20, 
| “if properly belongs fo that group of whicd it forme the 4th and last.) 
$939 | cseeenee 30 $7 41-2 | 199 52:99 ov F; 9S; Rj alimost uniformly bright....... ebececerbvdreeversesese 495 
$924 | scceeees | 29 68 35-1 | 197 99 20 | vB; Rs gb Ms 45% .c.ccsceseessss errerrtry) euseseveare anusess | 496 
$925 | cece eens 2169 7-0 | 159 29 32 | pF; R; gb M; 29’....- shewwieves bewecrevverdderetd anche gpeues 626 
3926 | ws ssenee | 22 §9 25.5 | 118 98 47) | Av S cluster or resolvable nebula; irreg R; 1b M; 2’ diam; has 2 or 5 avs | 
st larger than the rest, 
3937 | ---+er8 + | a2 O 9mm | 155 40 42 | p B; Rj pa b Mj mear a stars.-.6--.- ee ce eee rete secu eee neweus 6o2 
442 OF a ae E369) Scccewiereccedvcae. bicewiasaeswarks cu veanernn bas? 327 | 
$928 | veces +» | 32 227.6 | tar 22 g3 | P| Ry gb M; bas 2 wt rg m near, one almost involved....seeeseeeeere 494 | 
j 29.2 1 23 34 | VP; 8S; Ry; av Sat near ....cccerssencsence meeereneerenereseerse 455 
I 29-5 7 agan | P; Ry gbM .... cease wageusnee bai Casual a pee tea aloud jatawenes 620 
33-5 a2 45 | pP; 1E; gb M; either r, or has loose stars ....--.----2222s sere en ee 619 
1 9929 ff cereevee 220363936 | 116 §9 a7 |p PF; 8; LEG bM 5 297], wa bee eee e ese cece rere renwenines ars 
14940 | caseeees | 2% g IGT | 120 32 59 F; ple; Ry go My; 80% cerrncrcccccererensarerssreservecersecee | 620 
1 } ar4 13.13 | p Ps Ly Bs GID Ms F .n.ccescecsccccccerececeseccsccvecensves 494 
a4 wz 6 | vF; 1B; gl bM; goo 6071... cee see ee neuen ee sseeesences see | Org 
| 24-7 1319 (OP; pl; Ry vg lb Ms so! ci -sewcerceeerecseeecsrrrcrsterseees | AOS 
so veceeeee | 320 6 §.5 | 1364223 | pBi vS; pmE; pab M; ts” 1, 8" be. The precesding of 2 ........ age 
| 3933 | stseseee | 32 § 160 | 13642 8 | FP; © 8; R; 10%. The following of 2, A star 8 m follows nearly on the | 490 
[ parallel, nad another to the north, 
3933 | eeeeesss | 22 g apg | igs gp go | ee Fy R; mother a doubtful object......-+reeeees poncenpese eecsegucs 499 
3924 | UL gs3 | aa ta t7.0 | mtg 91 43 | Notw FP; 85 Rg b Mg go” -0.. 1 eee eee eee e see een n ee ee neenennunes 474 
3935 | «----- os | 22-73 25.6 | rg 32 27 | oP; 8; Ror E, as if it hada feeble nebap; glbM; 15” -..-.-.--> 475 
3936 | ........ a2 03 279 | tg 48 tg fe F5 pg Ry vg lb My 40” peer recereweearenserereerencscscnens | GOS 
$937 | .-.-.--. 220539 42-5 | 123.1233 | OP; 85 Ry LOM ccc cc eres e cs ecrsernaeereeenawereerares atneveiee 494 
3934 | 4.2... +s | 22 1 369 | 12g 32 58 |B; 1E; gb M; so"; has a bright triple * ap.....-- wbene--eeuee see | 493 
37-3 339 | pB; Ry pe b My; qo"; a large triple #sp...-. terececcervecce wave | O92 
3939 | ........ | aa ag S87 | 22 326 [+ P; 8; BR. [The preceding of.) «+. 0+. ener cece ener eeese ea anes 494 
fo.§ 226 | pF; $3 UB cscccesceeccvesanereer . Geeeeeeesoncscas sens 620 
64.6 233 | wP; frreg R, or LE; qgoor go". ewrere eens + dpaneceeagccsnsnsen ~} 619 
aese 3c | FP; Ry; gl bM, Rough place once ereeee nerve peescetseeneresssccs | 404 
9949 | ...ceee. | 22 16 Gog | 22 O93 | pF; pL; 1lE; glib M. [The following of 2.) vcs. cceereee er eeeere 494 
319 O96 |v By Sy Ricrcccccsrcevecrsticcctansssessuces gaeucensaduresaekes 495 
| yo Ore | py 83 Rivsccenere Prerrererrrerrrrrerrr rte rrr ri rier reir riers éz0 
36.3 | O34 | WR DBS gO" eee cece cere ener ee steteseasrewurerernsrerrenees 1 619 
TIGHT | ve --seee | 22 16 $5.0 last 2 6 eeP;1E; vgvlbM; very difficult, but « certain observation. Itis | 726 
} np the first of 3 stare r0.17 m. 
3942 | wvecevee | a3 17 ana | 126 6 94 | vw Fs ply Ry veel b Mj 40" -. 6 ce ceer cere reee eee rrerertcresss 492 | 
aut O35 | Ps Sz Re GOMs 15% cree ree ese sees wt eseasneeneesencsenesens 436 | 
} t 





K K 





| 3953 la.ass? | a 14 bt 

13954 | trerceee 22 34 523 

9958 | ctrntse 22 55 46.2 

3956 | ** 22 40 48 

3987 [ *oc"ere 22 44 57.0 
a9s8 ts" 2244 4h3 | 

3999 | tseees 22 $4 $2.0 

3960 | 4-518 | as gs 19-3 

ait 

3968 2246 20 

3962 22 46 38.8 

442 

3963 seewawee | gp 46 57-3 

63.2 

63.3 

7984 | cere rene a3 47 17-9 

19.2 

239 

gs ereeese | am gy gBa 

' 39-4 

3956 | s.-+++06 | 2 gz 32.0 

3967 | -ssseees | ad §a 35.0 

G63 os + | am $3 129 

14.8 

3969 --.----- 22 $4 27-9 




















REDUCED OBSERVATIONS OF 








XPD, 18900, Deseription, Remarks, é& 
—_ £ = ss A A — 
118 4327 | p B; ier R; Gli Selckeais Geib te tet'es ane ecececreetiunese 
43.29 | F; BE; 6M; r; binuclear, pos 62°.3. Rather an equivocal object, 
‘whother nebulows or « group, bot I incline to regard it as a nebula. 
126 19 29 | ¥ FP; Ry gibM; 20” ........... i edheedenesbannregraedspd44iba ae 
328 g2 vo |e F; 8; R. The preceding of 2 cc... csc c cesses ses cssaeweseevaue 
3% gas) ee PF; perceived with the utrooet difficulty, and taken at leaving the fel. 
{Place very uncertain, | 
w8 4120 | @F; 8; KR. The following ofa ....... as anasacsnacascenas eeeesece 
37 2 | Required very long attention to see (mirror growing dim). [Place very 
rude, by estimations from the preceding nebula, which i itself ill deter. 
mined in this f°] 
43149 6 | FP; pL; pm E; about pos of 75° with parallel; 24 bong...-. 22... 6065 
aS par | ¥ P; 8; 1B; follows s & a1 mim the pormllel o. 00. cc ccec cece eeereee 
tré 5g ro | p By L; m Ein merid; vIb M; 4°, 2% bj 2 -..---s een e cree ene 
&% 47 |B; v¥L; mE im mend; gribM; 4°1, 14 be. 
§$ 32 | B; Ly m Ein merid; 3°), 2° br; sload pewveuned ineaslk belie shietrad’s 
28 6 o | pF; Rj gb M; a0” ...--..s00e @secccsrsese ee cesessces oa veresene 
FP . 6 [Og By VED csc cscacagcscaccepetuniseensseversecerpnsercsenes 
$ 7 ee PF; barely, but certainly seen. [N.B.—The obs makes the R A 
29° 6.5, and as the J? D fails af a perfeet agreement, if ie nol impus- 
sible that thie may be a different nchula. | 
157 21 34 | PB; m Ein parallel; gb M; go" l, 20 br 2.1.2. cee cere s sean 
13 4g so | ce F; ¥ 8; R; a double star follows absot 40° on the parallel .....-.... 
166 043 | Fs 8; By DM; r5¥ .... cess sce e ee cee eee te ween cunnenenennnere 
120 66 a7) || Pj pL; vm Elm merid; vig e bb Mow. e cree eee e eee een en eeeee ee 
172 14 0 Py PEs gh Bs goth cus scccccnccccccccccccusscnccsersctccces 
127 44 45. «| @ Fi ¥ 8; Rj appended (s f45°, dist 40°) too # 12m; place taken that 
of the star, 
4615 8 | pF) 1E; gibM. Query if it buve notay S @ involved . iseueé 
° $s 4 ; ol 
m+ |S RL, ecmaretie amok Aa ete 
rsq 36 | PB; Bey oh ty By ges cc ccasccctccncecsseanperraniaucrsevecrers 
170 34.17 | A long p B ray, 4’ long, ps vm b M; elongated in pos 44°.7 
33.59 | Bs ph; vm Bin pos 42° ap pen wish 20” br; bes a #& Ot m, 
2’ dist, pow fron nockeus 13°.g 
194.33.92 «| Pi shi vienna Shapwesewie sev aceteecesence 
195.5557 | PP3 Ry gpm b My 20%... ccc cece ccc eeceee aren eenerereeenenee 
56 © By BR; gpm bh Mg ey geen cer cress cerceeesscea cece eeenienenanene 
127 56 10 |p By vy DL; Rs orvlE; gb M; 4’ diam; with left eye r, hardly re- 
solved P D bad, A fine object. 
gh go | Bie LL; BR; orv i Bs vg bb My go cece sccsascueeeereeerereereres 
s$ 3 vPFy vy Ry vg lb Mg 3! cere eee eect e eee eee e ee eemwesteaenare 
8605 | BL; Ri gpmbM; 2’; with right eye; with left, barely revolved in 
the centre. | 
re to | By Ly Ry gh Ms ah org! cece cece ee ee rere ee eee see eeaeueeewes 
mag6 | Ps ply v1 Ej eg db My god .. 2... eee ee ees eee cee e eee ern ey 
1% 2 P; (enirror dim) oc... cseccnrescre rete setae eeseasccneuenarnereray 
tpt §8 630 | URS LEY 45te ccc s cece eter eree cere reece cern te tetas nates eeu ee . 
sf 26 | Fi vL; RB; vga DMs 3 diam wecec scree reeewrer ete eeserscneeee 
ryo 58 57 | FP; Li mB; velb M; sid tli wate ag th br; loses itself 
imperceptibly. 
ro zg zy | OP; ¢L; rhb Mj 61; 9! be - 62. cece e ee cece es ce eae ren ieee 
Tt 44 19 wv F; wm B, im pos 6? bj 1007] 1.2. eee ee eee eee aeons Salea bQues 
4453 | pB; 83 vm E; hasa ® 21 m preceding its extremity 
qt 1 go |e F; Ry gibM; 60°; basa # remap gy dist ce. .ccecrrer sone rere 





























RA, 1504, 


bom, «4, 


a2 55 36.4 


334 
22 56 35.4 
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NPD, 108, 
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137 


127 
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NEBUL& AND CLUSTERS OF STARS. 
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Description, Remarks, &e. 





° 59 


7% 
Th 44 


+ 


3% 56 
2 17 


37 47 
33 28 


20% 








p PF; 8; Ry 12%; makes an obtuse-angled triangle, with 2 st 7 m at some 

distance. 

eF; Rj 20°; makes a triangle with ast7m ....... eee ccessesasccuce 

pB; 5; Rj gb M; attached to, or not much separsted from, a # 3m 
just S of neb, Go" diet. [N.B.— The dracription af this ueb and the next 
agree 00 well fhat if seems highly probable they are the same, this being 
1* foo early in RA. Nevertheless, on that supposition, there ia still a 
rather unusnal discordance of places, and ae the minule ie guite distinetly 
written in the original obserwations, J Aare preferred leaving the question 
of identity open. | 

Not v F; 5; R; appended to, and very nearly n of, @ oc 9 m, the preced. 
ing of 2 st, neb go” from *. 


F; Ry glbM; pos 2°17 froma # 10 m 40% dist ...-...-..-- dtecaere 
F; S; R; justo ofo & om vies seerer eee veeteencan sed Wawentay eu 
FP; ply LE; glb BM; memes at 20.06 cece cee espe ewes ne ceenes 


B;, L; LE; vem b M, ton ee rpm cic eccer are eee anne 


B; Ry pavymb M; 60%. [The degree (218) of PD tx distinctly written 


and rightly redweed. Still, empposing 119 to be the correct reading, the 
place agrees so well with Il. 2, that it is very Hkely that modula with a 
mistaken degree. | 


pB; 5S; 1LE; prmbM...-..c.-e-sceree eeneenreneusraressytentes 
pF; 8; R; orl E; vgvlb M; atteched toa * ro wm im parallel...... 
CO Fs chose tO HK cocccscrrcssssvsccvccssccstsecccccsscsssscssevs 
B; 8; m E, nearly in the parallel; vab M toa % 1pm oo. eee eee 
PBs Ls pm Bs Eb M ccccsccsscccnsssssssccncosscessss anawiap “er 
Ah ey Bg. eed va eee tua ctesntiseee nied esisdipsadedasasen 
pB; pm B; gb M; 90°; the preceding of 2 .....0... cee seeeessweuee 
F; pmE; gb M; 3°; (the following of 2}-.......-.2--cereeerenenee 
Py pbs pms als aff ter... cc cesecpscsesnccncssesccsenssccsees 
e P; ¢ 8; rather a doubtful object; sioasted among 5 small stars ....-.-. j 
vP; pL; By; wlb M; 90°; 2 oF 3 st memr it... 0. cece ween eee 0+ 
PB; 8; Ry pob Ms 20° .~.-receetecssseveacsverseessretsentsges | 
WE Ry gb My; 20%... cerecsercceesancvecsccucvesvesssereseres | 
pF; «5S; pm Ein parallel; pb Mo... ..csccncccssasesunanssacas 
e F; Ry; or DE; gb Mj 15%..... cca camuerenhenine vei penne eawn j 
eP; 8; R; sh M; rather a doubtful object... ccc ccc c eee er en eeenes 
VPs 83 Re gl OM; 167 2... .. reer er er cts rere eer stnte teres eee 
PF; Ry gb M; 35" ecccccceas cee e reson es enessueseeseaccsessucuce 
pB; Ry glib Mj 40"; the proonding of 2 -.-..-.- ese eeer ee rect ences 
eF; 8; BR; the following and fninter of to. -0 secs cscs es euecernnvesere 


e P, and feeble, ifaneb; palbM;¥S; R; 10”. It follows a large #. 
Re-examined—it is « nebula. 


e F; Ry 8; 15” follows # star 10 m on parallel 22.6 ~..- 6-66 ee rer eee 
Oe ccrcsccccsccccsenccscrerseresreresevedsaretrertraeaverce 
eF; Ly Ry vavib M; 190"; a difficult object ........ pe We ude es'en 


Double nebula; individuals equal; ¢ F; Ry b M; 20%; follows a line of 4 
at f1 and 32 m somewhat oblique to meridian, 


A double neb; both e PF; S; RK; follows an oblique line of ¢ stars ro and 


Tim, 
B; 8; LE; view b M tom @ 6r cscs sscteteceneeesrereserercns 
pP; es Ry vg lb Mg 2) cc sccsccsccreneucsenreces an 
p B; S; R; 20"; precedes a & 3m 37 
B; 8; By pabM ...-ccccerr-oersrenere Server redetusetdnbes4yer 
ce F; pL; 40%; very difficult, but certain ...... 50-0000 obecveebetes 





127 








128 












alg 





$9 55.8 H 
$70 | 





120 §! 33 


§9 53 
gt 03 
124 49 17 
43 36 


|p B; 1E; Grat g, then psi b M follows a %& § m nearly in parallel...... 


e 
\B 
5 


pB; oval; orpm By vg b Mz g eee cece cer cvers ve Ceswsaress©e 
eF; S; BR, the pof2; pos from the other = 2907 2.6... cece eee ee 
eF; S; R; 25°; the following and largest of 2... ----.. ereeeseeecee 
p B; 8; R; pe mb M; a5”..... <veresceas ccvatsravevseesevecsere 
pB; Ry vavm hb Mtoe # 14 taj GO” esc eee cece eee e ese scene 
B; 8; LE; vam M toa small round almost stellar nucleus .....,-... 
P; 5; R; glib M; basa & 12 m 1’ dist following -...--..-.+.---0+- 

F; S; R; basa very small #¢ following it .....00.000ccescecueeeees 

; L; Rj pab M; 2° diam ......6.0-45-4. phe psneasesesgatscngensy 

3 Ly BR; ps mb My go” diam ...cccccscesecceerereeersteeueuscn 
|B; R; gb My go”... PYTPPETUTILICLITCPTTT TIT err iri ye eagssee 
eP; v8; Rp lb Moeceeee wewiena aa iaeeoaten oubasarhnen sateen ated 
vP; v8; R; 1b M; follows 5 et 12, 14, amd 14M cs cee sce ee een eens 
pB; 8; Ry gmb Mj 29” cccaceecernnes ed cevrevencorvesnssesese 


‘ew FP; S; Ry among § stars... csc ee esc e en es ea we ce ceeenurseneeea 
|¥F; *8; Rj ¢b M; 12° 


REDUCED OBSERVATIONS OF 


Teecription, Temarks, ke. 











vB; pm E; smb M; 30%); basa # gm 25.5 p, to” n 





















F; 5; Ry gb M; 15” : 
ee F; v8; nfa star 7.8 m distamt 7 vecceree cee ® svecetetenie onan 
F; R; fire vg, then poh M; has2stgmef 
ee F; L; m B; requires the utmost attention to perceive though the sky 
is perfectly pure, 
VF; mE; vgvilbM 








Pees ee st scasaetreanae 















APPENDIX. 


Praces and Desonrprions of Eront NesuL# discovered by the late Sir Wirtniam Herecuet, 
but not published in his Catalogues. 





a | TUL. 98 
a | TIL. 9% 
1 | IT. go8 
4 | IV. 79 

5 | Il. 909 
6 | IIL. 979 
7 | ULL. 980 
$ | TIT, 98: 





The Places are brought up to 1830 by the precessions of the determining Stars. 





, 'O 90 37.2 


16 29 3 
16 35 38 


9 5 3 


19 35 55 


7 355 








< - co - 

Description, Remarks, se. | 
Stellar ) Two. The preceding ia within 1’ of a small star which follows it, and 
which is free from the burr which affects the Stellar. IDL, 983 follows 
vF;S 24 Bode Ure (Groomb 1457) 3° 19", and i 2° 50° north of that x. 


II]. 82 is 6’ n of the other, Discovered Sept. 50, 1802. i 

pB; p L; easily resolvable, T believe I see some of the atars; figure irreg ;: fol- 
lows 24 Bo. Ursw (G. 1457) 6" 49°, and is o° of north of it. Discovered Sept. 
40, 1803, 

Av B, bewutifal, ray of light, about 8 long, 2’ or 7’ broad; brightest in the mid- 
dle of all ita lengths. Follows 27 Uraw (G. 1563) 1g* 22°, and is 2° 27’ south of 
that star. Discovered Sept. 30, 10a, 

F. p L, Rj the last of 3, the others are IT. 933 and 334. Pollows 27 Uree 
(G. 1963) 20" 3°, and ia o° 5° south of it. Discovered Sept. 30, 1802. i 





Stellar } Three in a line, 1 distant from each other, The place is that of the last, 
vF; s} which precedes 191 Bode Camelopardali (G. 1643) 7° 44°, and iso” 38° 
vF; 8) south of it. Discovered Sept. 26, r8o2. 
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SYNOPTIC TABLE OF THE DATES OF THE SWEEPS REFERRED TO IN MY 
CATALOGUES OF NEBULA, DOUBLE STARS, &c. 




















Feb. Sept. 
18 19 1s 
14 178 16 
March 79 17 
§ t 13 
6 Br 13 bis 
9 182 18 ter 
re Oct. 
rabies] 183 " 
12 184 4 
ra bis} af 6 
tater] 18 9 
tt iby 10 
4 ahs ee 
14 189 28 
‘7 igo 29 
19 
20 1829 
April May 
? 191 2 
1 
eS * Jely 
"4 193 ar 
14 194 23 
15 195 27 
16 196 29 
16 bia | 197 3 
May Aug. 
a 193 1 
199 § 
6 200 6 
FJ 200 3 
9 202 20 
i 205 ar 
12 204 25 
1g 205 2g 
14. Sept. 
July 206 | 3 
5 207 8 
6 a8 | on 257 | 3 
9 209 14 28a 
13 210 1 259 i 
15 aut a4 oc a 
19 212 25 260 | 22 
tg bis } 243 29 262) 24 
20 214 30 264 25 
Aug. Oct. Jane 
‘7 ar § atg | ao 
18 at 5 bis July 
tg 218 9 at tt 
20 219 27 26 iz 
eon 220 28 4 CS 
. aa1 o 2 1% 
2 Nov. 2g ' 
5 222 ? ayo t 
9? 333 6 aya a3 | 
tr 224 7 272 a2 | 
12 226 18 273 26 
ta bis | 326 | 19 274 27 





* Noa, 43... - - 49 are Sweeps made in 1$23 which hed been mislaid, having been written on loose paper, and not 
found until after No. 42. Asa renumbering of the intermediate Swoops would have crested confusion, it was thoaght 
better to carry om the numbers in regular succession, 


LL 


130 SYNOPTIC TABLE OF THE DATES OF THE SWEEPS 





Swreep. Date. 

















July Jane 4845 
275 a3 2 Al. 
276 a9 July g28 a 
Aug. i §29 2 
397 1s 3 $30 26 
278 13 ; ge 23 
279 15 5st 34 
280 do. ? $33 24 
281 16 3 $34 37 
283 19 5 535 af 
283 33 10 536 29 
Sept. 13 $37 do. 
284 7 27 $34 30 
28 8 ag 539 a 
23 10 ay eb. 
287 " zo §40 i 
233 12% 38 $40 a 
289 3 Aug. §42 3 
299 do, ' 543 4 
2g 4 3 $44 17 
252 + 545 26 
293 16 7 546 25 
294 17 8 547 a3 
295 13 = 448 23 
296 20 2 549 14 
297 23 3° $50 25 
29% 22 = gst 26 
299 2 pt. Sse a7 
rs a 1 March 
jor 35 3 553 t 
4oz do. + 554 4 
Oct. § $35 3 
5 6 sso 4 
9 an $57 oT] 
10 23 58 20 
4 25 559 33 
ts . 27 560 22 
16 3 28 g6r 23 
Dee. de. o g62 pre 
tt 6 ts $63 26 
1 9 2 564 rd 
t 10 3 565 | no such f 
18 Oct. + 56 aL 
do. 4 5 Apeil 
20 $ 6 567 1 
ss 23 568 3 
a84r 28 27 569 4 
Jan. 29 28 $70 7 
6 1 40 $72 18 
6 bie ov. a 572 20 
7 2 Nov. $73 a1 
3 3 ’ $74 az 
t + 2 $75 do. 
Feb. 7 3 gro 23 
2 8 rs $77 do, 
ws 6 578 4 
5 ai a3 $7 25 
9 Dee. ag May 
10 9 26 580 t 
i a2 19 jo git 2 
j 1§ a3 Dee. 58s 3 
16 yn ‘ t $83 16 
17 —— $17 2 $84 17 
Mareh | 3&3a qu 3 $36 18 
7 Jan. 419 4 ga6 19 
4 8 391 3 §20 H 537 33 
| 1 392 4 528 538 a4 
13 393 aj 523 23 $y 25 
14 394 ty $23 $9° 26 
17 395 35 §44 a6 $9! 37 
18 396 a7 $2 a? $92 19 
April 397 do 42 a8 $93 3 
t 398 29 $37 29 








IN THE CATALOGUES OF NEBULA. 











131 





132 


LIST OF FIGURED NEBUL® REFERRED TO IN THE CATALOGUE. 







|S. 600, 






Nova. 








VI. 

















IV. 






wa 
ind 
— 
st 
? 


17 | 2923 





gg tf 


$41 -- | 159 $0 Wi, | 4 





| Group in Nubecula 
Major. 





Group in Nubecala 
Major, 





20 | Growp in the Nubecula 
Major. 







If. § | 4 a20 and 
| Nubecals 






9 | Geonp in the Nubecals 
Major. 


tl. + Fa Doradis (Bodo). 
‘onp in the Nabeculs 
Major. 


h. 





= « 












o ‘ 


$9 §0 





RA, 1698, NPD. 1880! Na. in 


E 

















+ Group in the Nubeculs 
| Major. 


| V. aa, 


Mew OO oon ee 


A. 564. 


TV, 27. 
q Angas. 


” 
o 


« Crucis. 

A. 482. 

«w Centauri. 

A. 252. 

185 Centauri (Bode). 





Sime Shae Be te et Ca Oe 
x 


1V. gt, ond V. 1, 2, 3. 
M. §. 


Mz 17. 
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or 


NEBULE AND CLUSTERS OF STARS 


OVER 
THE SURFACE OF THE HEAVENS. 


(91) The distribution of nebule and clusters over that portion of the heavens visible in 
our latitudes is extremely unequal, A mere inspection of my Northern Catalogue will suffice 
to show, that an immense and evidently systematic inequality exists among the numbers of 
them which occur in each successive hour of right ascension. This is an induction “ per 
enumeration simplicem"—a mere matter of statistics; and its results are not a little remarkable. 
The following table exhibits a synoptic view of the numbers in question :— 


NUMBERS OF NEBULZ, &., IN EACH HOUR OF R A IN MY NORTHERN CATALOGUE. 
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(92) It is evident from this that the great mass of the nebulw in that part of the 
heavens visible in our latitudes, is accumulated upon the six hours of R A between 9" and 15°; 
on both sides of which the falling off is rapid, and after 15" very sudden; while within the 6 
hours in question the condensation increases to a very marked maximum between the hours 
12 and 13, Another maximum, but very much less marked, occurs between the hours 1 and 2, 
and is also gradually shaded off on the preceding side, and more suddenly on the following. 

(93) The true import of this rough and simply statistical view of the subject is not seen, 
however, till we come to project the places of the individual objects on a chart or globe, so as 
to obtain a distinet yiew of their mode of grouping, and a measure of their actual degree of 
condensation at each point, For this purpose the usual projections of the sphere are ill 
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adapted. In the orthographie projection, the projected representations of the equatorial zones 
are contracted into infinitely narrow annuli, while those of the polar ones preserve their 
natural magnitude. In the stereographie projection, on the contrary, the equatorial areas are 
unduly dilated as compared with the polar. For our purpose a projection is required which 
shall represent equal areas on the sphere by equal ones on the projection. The following 
construction will satisfy this condition. 

(94) Supposing r to be the radius of the sphere, take 


R=r. 3, 


and with R for a radius describe a circle. This will be the projection of one hemisphere, and 
its area will be equal to the surface of the hemisphere. Now, to divide this cirele into annuli 
corresponding to zones of equal polar distance on the sphere, so that the area of each annulus 
shall be equal to that of the spherical zone of which it is the projection, we have only to 
calculate a series of radii according to the formula 
p= Reis, or p=2r.sin 4 0; 

and with these radii describe circles about the common centre, then will each circle be the 
projection of a parallel of 6° polar distance. To execute this projection in fact, however, no 
calculation at all is needed, for since the radius of the sphere is of no consequence, we have 
only to take out, upon any scale we please, the successive values of sin 30’, sin 1°, sin 1° 30’, 
and so on to sin 45° from a table of natural sines and these will be the radii of circles 
corresponding in our projection to the successive polar distances 1°, 2°, 3°,... . 90° 

(95) On this principle, having constracted charts representing the northern and southern 
hemispheres, divided into zones of 3° in breadth in polar distance, and into hours of RA 
(subdividing each of the latter into quarters), I laid down the nebule in each from the joint 
contents of both catalogues, so as to obtain a coup d'auil of their distribution over the whole 
heavens. This, and not the construction of regular charts for publication, bemg the object in 
view, it was not considered necessary to project each individual nebula in ite precise place— 
but only to lay down, in each rectangular space of 3° of PD, and 15” of RA, the true 
number of nebule which had been found to exist in that area, distributing them therein 
uniformly, and denoting each by a round and sufficiently conspicuous dot. The numbers of 
such dots found to occur in the several Aours of R A (which will suffice for our immediate 
purpose) are expressed in Pl. X, figs. 1,2, which may be taken as a synoptic view of the 
distribution of the nebule in both hemispheres as it results from my own observations.* 
The following are the principal conclusions which may be drawn from this operation, 

(96) lst, The distribution of the nebule is not, like that of the milky way, in a zone or 
band encircling the heavens, or if such a zone can be at all traced out, it is with so many 
interruptions, and so faintly marked out through by far the greater part of its circumference, 
that its existence as such can be hardly more than suspected. 

(97) 2dly, One-third of the whole nebulous contents of the heavens are congregated in a 





* There are between 300 and 400 nebule of my Father's Catalogue etili unobserved by me, and which are not 
included in this induction, However, they are for the most part very faint objects, and I have satisfied myself 
that they would have little or no effect in modifying its conclusions had they been admitted. 
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broad irregular patch occupying about one-eighth of the whole surface of the sphere; chiefly 
(indeed almost entirely) situated in the northern hemisphere, and occupying the constellations 
Leo, Leo minor, the body, tail, and hind legs of Ursa major, the nose of the Camelopard, and 
the point of the tail of Draco, Canis venatici, Coma, the preceding leg of Bootis, and the head, 
wings, and shoulder of Virgo. This, for distinction, I shall call the nebulous region of Virgo. 

(98) 3dly, Within this area there are several local centres of accumulation, where the 
nebule are exceedingly crowded, viz. lst, from 59° to 62° of N P D in the 13th hour of RA 
between the northern part of Coma and the fore legs of Chara, as also (in the same hour) 
from 72° to 78° N P D, between the palm branch and the northern wing of Virgo, and again, 
in the same hour, from 80° to 87° N P D in the northern wing and breast of Virgo. North- 
ward the nebulous area terminates almost abruptly with a very rich patch between the nose of 
the Camelopard and the tail of Draco. The line of greatest condensation connecting these 
most condensed patches is irregular and wavy, without appearance of reference to anyo ne 
particular centre, and the shading off, though patchy, is on the whole gradual. 

(99) The southern portion of this great nebulous region extends but little (at least with 
any marked intensity) beyond the equator, though it may perhaps be considered as prolonged 
by one or two pretty rich patches in the 13th and 14th hours of R A, as far as the l4lst degree 
of N PD, where, at all events, it is abruptly terminated. These patches occupy the point of 
the southern wing of Virgo, and the region about the tail of Hydra and head of Centaurus. 

(100) The lesser nebulous region in the northern hemisphere extending in R A from about 
22" to 2", and in P D from 50° or 60° N P D to the equator (beyond which it also projects 
considerably into the southern hemisphere), ia much less concentrated, and has none of those 
densely congregating groups or centres of accumulation which form so distinct a feature in the 
other. Confining ourselves at present to its development in the northern hemisphere, it 
occupies the chest and wing of Pegasus and the southern Fish, the area included by the 
connecting band of the Fishes, the northern Fish, and nearly the whole of Andromeda, This 
I shall call the nebulous region of Pisces, 

(101) Between these principal masses an almost total disconnection exists throughout all 
the region from 16° to 19" on the one hand, and from 3° to 6" on the other, from the pole down 
to the equator, for the few nebule sporadically scattered over this great area are quite 
insufficient to convey any idea of junction, though perhaps a thread of connection may be 
traced across the head and sword of Perseus through Camelopardalus, with the dense mass of 
nebula which forms the northern limit of the nebulous region of Virgo. This barren region 
includes the constellations Aries, Taurus, the head and upper part of the body of Orion, 
Auriga, Perseus, Camelopardalus, Draco, Herenles, the northern parts of Serpentarius, the 
tail of Serpens, that of Aquila, and the whole of Lyra. 

(102) Sporadic nebulw, increasing in frequency with the increase of R A from the 6th 
hour, over Canis minor, Gemini, Lynx, and Cancer, lead gradually, but without any other 
prevalent feature in their distribution, to the region of Virgo, and complete our survey of 
the northern hemisphere. 

(103) In the southern a much greater uniformity of distribution prevails. If we except 
the two Nubecule (which are full of nebule, and the greater of which is even richer in objects 
of that class than the densest portion of the northern group), the general character of this 


136 OF THE LAW OF DISTRIBUTION 


hemisphere is that of alternating patches of nebulwe, and vacuities of greater or less extent, 
some of the latter, however, being very extensive. In one of these vacuities in which compa- 
ratively few nebule occur the south pole is situated, having one nebula, however, within half a 
degree of it (as the north pole has also one within five or six minutes), This barren region 
extends nearly 15° on all sides of the pole, and immediately on its borders occurs the 
smaller nubecula. 

(104) This nubecula is insulated from communication with other nebulous patches. The 
case is otherwise with the larger nubecula which stands in connexion with, and in termination 
of, something approaching to a zone or band of connected patches of nebulew which extends 
along the back of Dorado, through the following portion of Horologium across Eridanus and 
the following portion of Fornax, over the paws and body of Cetus to the equator, where it 
unites with the nebulous region of Pisces, the nebule growing decidedly more frequent as we 
approach that constellation. 

(105) One of the most remarkable features in the southern nebulous system is the 
extraordinary display of fine resolyed and resolvable globular clusters which occurs between 
16° 45" and 19" in RA in the region occupied by Corona Australis, the body and head of 
Sagittarins, the tail of Scorpio, with part of Teleseopium and Ara. Here, in a circular space of 
18° in radius, we find collected no less than thirty of these beantiful and exquisite objects 
(Nos, 3658, 3661, 3663, 3665, 3666, 3667, 3670, 3671, 3677, 3683, 3690, 3692, 3698, 3705, 
3720, 3723, 3726, 3730, 3731, 3736, 3737, 3742, 3743, 3747, 3748, 3749, 3753, 3766, 3763, 
3770). This is certainly something beyond a mere accidental coincidence. Are we to 
suppose that in this direction the visual ray encounters some branch of the general nebulous 
system nearer to us than the rest. Or are we to connect it with the very peculiar structure of 
the Milky Way in this particular part of its course, which is here unlike in its constitution to 
any other portion of that zone, and which passes diametrically across the circular area in 
question. It can scarcely be doubted on reading the descriptions of Nos. 3690, 3720, 3723, 
that some at least of these objects belong to and form a part of the Milky Way. 

(106) The general conclusion which may be drawn from this survey, however, is, that the 
nebulous system is distinct from the sidereal, though involving, and perhaps, to a certain extent, 
intermixed with the latter. The great nebulous constellation in the northern hemisphere 
which I have called the region of Virgo, being regarded as the main body of this system, 
and subtending at our point of view an angle of 80° or 90°, it is evident that, supposing its 
form to approach to the spherical, our distance from its centre must be considerably less than 
its own diameter, so that our system may very well be regarded as placed somewhat beyond 
the borders of its denser portion, yet involved among its outlying members, or forming an 
element of some one of its protuberances or branches of which the individuals are the sporadic 
nebulw confusedly scattered over the general surface of the heavens, and of which the 
prolongation in a direction tending towards the constellation Pisces may give rise to the 
apparently denser grouping of the nebulw in that region. 

(107) It must not be left out of consideration, and has been distinctly remarked by Sir 
Wm. Herschel as an element of whatever speculation a closer attention to this subject and a 
more perfect classification of nebulous objects may lead us to indulge in, that the most con- 
densed portion, and what may fairly be regarded as the principal nucleus, of the region of 
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Virgo is situated almost precisely in one pole of the Milky Way. Taking that great 
cirele as a horizon, the whole of that stratem forms, as it were, a canopy occupying the 
zenith, and descending thence to a considerable distance on all sides, but chiefly on that 
towards which the North Pole lies. The phenomena on the other side of the Milky Way, 
though much less characteristic, are not altogether dissimilar, the nebulous region of Pisces 
and Cetus standing, on the whole, in pretty nearly the same relation to that circle, the 
most condensed part of that stratum being elevated at an altitude of between 60° and 70° 
above its plane. If we leave out of view in this estimate the band of clusters of the VII. 
and VIII. classes which accompany the Milky Way, and a great many (probably the whole) 
of which are to be looked upon rather as part and parcel of that sidereal zone, than as properly 
belonging to the nebulous system; this division of the nebule into two chief strata, separated 
(apparently) from each other by the Galaxy, will become much more distinct and striking. 
Indeed, there are few features more remarkable in the constitution of the Milky Way itself 
than the comparative rarity of nebule of the Ist, 2nd, and 3rd classes within its limits. I do not 
mean simply comparatively with the immense number of stars, but with the area. The only parts 
which are exceptions to this rule are the portion of its course where it traverses the mass of 
globular clusters already mentioned, Art. (105), and that where it passes through the Cross 
and Centaur, where it encounters a faint prolongation of the nebulous region of Virgo. In 
any point of view which has hitherto occurred to me, the nubecule must be considered as 
exceptional. Their constitution is quite peculiar, and will be separately considered. 


OF THE CLASSIFICATION OF NEBUL. 


(108) The distinction between nebule and clusters of stars, must depend on two very 
different considerations; viz., Ist, on the power of our instrument to distinguish the very 
minate individuals of which a resolvable cluster, or one entirely composed of stars, may 
consist; and, 2ndly, on the idea we attach to the word “nebulous,” that is to say, on the 
distinction which we conceive to exist between objects physically nebulous, and objects only 
optically so. An object really composed of diserete stars, will appear nebulous, or be optically 
nebulous when it consists of stars so small, or so close, or both, as either to be separately 
indiscernible by the light of the telescope, or incapable of being duly separated from each other 
by its defining and magnifying powers. Under different degrees of instrumental imperfection in 
these two respects, such an object may offer any variety of appearance, from a mere vaporous 
and barely discernible patch of light to a brilliant surface of mottled, or even of sensibly 
uniform illumination. The great nebula in Andromeda, for example, may be, and not 
improbably is, optically nebulous, owing to the smallness of its constituent stars, while the 
interior portion of those resolved clusters in which the stars are described as “ running together 
into a blaze,” or to “ have a nucleus of a higher degree of condensation” in the centre, are so, 
owing to their elnseness. 

(109) As respects the idea conveyed by the word nebula, it seems not easy to draw any 
distinct aud serviceable line of demarkation between objects optically and physically (é.e., appa- 
rently and really) nebulous. We have no knowledge of any natural limit, in either direetion, ta 
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the real size and lustre of those self-luminous bodies we call stars. Masses of luminous matter, 
as large as mountains or planets, if congregated by millions at the vast distance of a nebula, 
would affeet our sight armed with any conceivable amount of telescopic power we can hope 
to attain, individually, no more than the undistinguishable particles of a cloud of dust on a 
sunny day, or than the constituent aqueous spherules of an actual cloud or fog, from which the 
term in question derives its origin, It is between discrete and concrete forms of matter only 
than any true physical line can be drawn between a multitude of distinctly separated bodies, 
whether greater or less, constituting a system, and continuous, solid, liquid, or gaseous matter 
constituting a whole, or individual. No one has yet considered, or is likely, I presume, to 
consider, a nebula as a solid or liquid body (in our sense of the words) variously luminous in 
its different parts. The gaseous, or (to speak more properly) the cloudy form of matter has 
rather suggested itself to the imagination of those who have speculated on this subject (for we 
must bear in mind that a cloud is not # gas, but a mixture of gasiform with solid or fluid matter, 
or both, in a state of extreme subdivision). It is certainly conceivable that a continuous tran- 
sparent liquid or gaseous medium may be luminous throughout its whole substance; but it 
will be found, I apprehend, on a careful examination of every case apparently in point, that 
nature furnishes no example of such a thing within the limit of direct experience. Imgnited 
liquids (as glass, for example, or melted nitre, &c.) are demonstrably only superficially 
luminous. Were it otherwise, their apparent intensity of illumination would be proportional 
to the depth of melted matter, which is not the case. Air, however intensely heated (if 
perfectly free from dust), gives out no light, Even flames are more than surmised to owe their 
light to solid or fluid molecules existing in them as such, and in a state of ignition. The flame 
of mixed oxygen and hydrogen can hardly be doubted to owe what little light it possesses to 
intermixed impurities, and in the flames of carbonaceous matters, and others where metals or 
phosphorus are burned and fixed oxides generated, the intensity of the light bears an evident 
proportion to the jirity of the ignited molecules, on whose surfaces it may be presumed to 
originate by some unknown electric or other process, 

(110) Waving, however, the question as to the constitution of flame (which I suppose no 
one will be disposed to contend for as the material of a nebula), there is no want of examples of 
luminous bodies floating in, or intermingled with, non-luminous transparent media. The 
luminous appearance of the sea, which is due to organized beings, sometimes of large dimen- 
sions, is a familiar instance. On the solar envelope, too, of whose fluid nature there can be 
no doubt, we clearly perceive by our telescopes an intermixture (without blending or mutual 
dilution) of two distinct substances or states of matter; the one luminous, the other not so, 
and the phenomena of the spots and pores tend directly to the conclusion that the non- 
luminous portions are gaseous, however they may leave the nature of the luminous doubtful, 
and suggest the idea of radiant matter floating in a non-radiant medium, and having a ten- 
dency to segregate itself by subsidence, after the manner of snow in air, or precipitates in a 
liquid of slightly inferior density. 

(111) Between a cloud or mist, and a shower, there is no real distinction, but that in the 
latter the globules are large enough to overcome the resistance of the medium in which they 
exist, and acquire a greater or less velocity of descent.* If water were nearly of the same 


* Waving the question as to the supposed vesicular atate of water in clouds and mists. 
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specific gravity as air, it might be scattered through our atmosphere in large globes, with no 
more tendeney to fall in rain than at present in a cloud, as we see in immiscible liquids of 
nearly the same specific gravity shaken together. Now there is nothing to prevent our 
generalizing the notion of a luminous cloud, and suppose the possibility of masses of luminous 
matter—of whatever density or variety, of whatever bulk or minuteness—forming a connected 
system, and prevented from collapse or from mutual interference, by the resistance of a trans- 
parent and non-luminous medium, which shall serve them as a common vehicle, and perform 
other useful cosmical offices to them, Such an idea, as a matter of pure speculation, has even 
something inviting in it, as rendering in some degree conceivable the solution of a problem 
otherwise almost inapproachable——I mean that of the stability of a cluster of stars in the 
state of apparent condensation in which we sce so many of those wonderful systems. The 
dynamical equilibrium (if I may use such a phrase to express internal mobility of parts, accom- 
panied with a conservation of outward form and regular condensation towards a centre) of a 
globular, elliptic, or other cluster of fotally disconnected stars, acted on only by central forces, 
cannot certainly be denied as an abstract possibility; nay, under one very peculiar condition 
(that of a uniform distribution of stars in a sphere) we perceive it to be so, and that such 
equilibrium must subsist. But beyond this case we cannot reason distinctly; and it certainly 
becomes exceedingly difficult to conceive the conditions of conservation of such a system as 
that of w Centauri, or 47 Toucani, &e., without admitting repulsive forces on the one hand, or 
an interposed medium on the other, to keep the stars asunder. 

(112) Such a mixed system might admit of a statical instead of a dynamical equilibrium, 
the interposed medium serving to propagate pressure and give unity to rotation, so as to bring 
its movements and figure under the Newtonian laws of rotatory equilibrium. Nay, if we 
choose to give the reins awhile to speculation, and admit the gradual absorption of such a fluid, 
it is far from inconceivable that a system of orbitual movements might become established 
among its members; at first entirely, but gradually less and less under the conservative control 
of its resistance and impulse, as they approached in their forms, magnitudes, and other elements, 
to a final state, in which the absorption of the medium should be total, and the system dynami- 
eally stable, under conditions of adjustment, such as, in an infinitely simpler form of enuncia- 
tion, preserve the stability of our planetary system. 

(113) But such a medium is purely hypothetical. We see, after all, only the luminous 
portions of a nebula, and can have no other knowledge of their aggregation or segregation 
than what our telescopes afford us. The distinction between nebula properly so called, and 
those which we are to consider as certainly or very probably clusters of stars, resting, as it must 
do, on the merely temporary and conventional ground of the capacity or incapacity of our 
telescopes, wholly or partially to resolve them, can never become a permanent ground of 
classification, since every new improvement in the powers of the telescope will cause more and 
more nebule to pass into the class of clusters. 

(114) Nevertheless, granting it to be impracticable to draw any clear line of separation 
between nebulw and clusters, yet their degree of resolvability, connected aa it is with the abso- 
lute brightness of their constituent stars, and their distance from us, must always form an 
important character in their description, and is fully as much entitled to be received as an 
element in their classification as their total brightness, or degree of condensation about a 
centre, &e. It hos already been remarked, Art. (44), as the result of a very extensive 
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induction, that the normal form of what may be called Regular Nebule is the Elliptic, admit- 
ting every degree of ellipticity, from the spherical to the linear form; every law of condensa- 
tion, from the circumference to the centre of the apparent outline, from a uniform disc to a 
star-like centre, surrounded with faint and gradually fading nebulosity ; every grade of bright- 
ness, from an object like w Centauri distinctly visible to the naked eye, to the fecblest third-class 
nebula, barely discernible with the best telescopes; and every shade of resolvability, from 
stars distinctly numerable even in the middle, to a total absence of any suspicion of stars 
indicated by the slightest mottling of surface. Another feature, common to all nebulw of this 
class, is the diminution observable in the ellipticity of their strata from without inwards, so as 
to approach to a spherical nucleus, however elongated their extreme elliptie outline. 

(115) When sensible objects possess no qualities but such as are common to them all, and 
differ only in the greater or less degree in which those qualities are present in them, the only 
classification they admit is evidently a classificatio per gradis—one grounded on the measured 
or estimated intensities with which those several qualities co-exist in the same individual. 
Classes (or rather subclasses) founded on such gradations are purely arbitrary, and admit of no 
natural lines of demarcation. If minerals, for example, differed from each other only in 
respect of hardness, transparency, and specific gravity, it would be a question of pure conve- 
nience, how many degrees of these qualities we might choose to regard as distinct from each 
other, and consequently how many classes we could form by their combination, in the absence 
of exact numerical statement, which, when attainable in each particular, goes to abolish the 
idea of sub-classes altogether, by assigning to each individual its precise place in the more 
general class. As regards the division of our great class of Regular nebulw into sub-classes, 
it will amply suffice to recognize in each character five degrees—two extreme, and three medial. 
Pursuant to this idea I would, therefore, propose the following system of numerical sub- 
classification and nomenclature :— 


SUB-CLASSIFICATION OP REGULAR NEBULZ. CLASS 1. 











trope Magultese, Brightness, | Houndaess. Condensation. Besolrabitity, 
° i 
1 | Great. Lucid, Cirenter, Stellnte. Diserete. 
2 Large. Bright. Reund. Nucleer, Resolvable. 
3 Middle-sized, Faint. Oral. Concentrate. Granalate. 
4 Small. Dim. Elongate. Graduating. Mottled. 
5 Minute. Obscure. Linear. Diseoid. Milky. | 





(116) As regards concentration, a nebula may have a double class, since the law of con- 
densation may be infinitely varied, so as to render, for example, such combinations as Discoid- 
nuclear, moftled-stellate, &e., not incompatible. In fact, the heavens furnish many such instances, 
Comparatively speaking, however, they are rare, and, for the purposes of general classification, 
to serve for the formation of a catalogue of nebulw, such as I hope to see one day constructed, 
the distinctive character in respect of concentration may always be satisfactorily indicated by a 
single epithet or number, leaving the few remarkable cases to be specially noticed. 

(117) The utility of the system thus proposed, in affording in very small compass a good 
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deal of information respecting the physical (or optical) characters of a nebula, in thas rendering 
possible a general descriptive catalogue of convenient magnitude for reference, will, I am 
disposed to think, be found considerable. It is not necessary, to this end, to write or print 
the words at length, or even to arrange the numbers separately into columns. Such a com- 
bination as I, 22435, when once the system is familiar, is quite as distinct a3 if each figure were 
placed in a separate column with appropriate heading, and, after a little practice, quite as intel- 
ligible as if for each number its appropriate word were written. Thus the above-mentioned 
combination reads as followa :—A nebula of the Ist class (ic. regular), large, bright, elongate, 
concentrate, milky, a description which readily recalls to the imagination such an object as is 
represented in our figure 19, Pl, V1., while (to express our meaning by a few more instances) 
the combinations— 


I. 32155—or Middle-sized, Bright, Round, Discoid, Milky. 
I. 11242—-Great, Lucid, Round, Graduating, Rezolvable. 
I. 11325—Great, Lucid, Oval, Nuclear, Milky— 


will satisfactorily express such objects as are represented respectively in Pl. V. fig. 8, of this 
volume, fig, 88 of my northern catalogue, and PL. LV. tig. 5 of this, or 185 Centauri. In such a 
system of abbreviation, o, or zero, in any place, might indicate the absence of information as to 
the appropriate particular. 

(118) In this sub-classification, which is founded solely on the optical aspect of the nebulw, 
without reference to any notions we may entertain of their intimate nature, both globular clus- 
ters and planetary nebule are included, the essential characters of the former being roundness 
and resolvability in their higher or highest degrees, and that of the latter a simply discoid round 
or slightly oval appearance, with or without a stellar nucleus. Nevertheless, these bodies, in 
their best characterized state, are so remarkable, that, without prejudice to their being duly 
ineladed in the general classification, it will be well to retain for them these distinctive names, 
and to mark them for attention by special characters, such as & and ©, which in a catalogued 
arrangement may be appended to, or substituted for, the Roman numeral I, expressive of their 
class. Thus, q) 22232 and © 33355 would he read, respectively — 


A globular cluster, Large, Bright, Round, Concentrate, Resolvable, and 

A planetary nebula, Middle-sized, Faint, Oval, Diseoid, Mottled. 

I should observe that in this nomenclature the term resolvable is to be understood in a 
somewhat stronger sense than it was originally used by Sir W. Herschel, and hitherto by 
myself—that is to say, not as implying merely a suspicion of consisting of stars, but that sort 
of partial resolution which leayes no room for doubt as te the object consisting of stars, though 
they are not seen so well insulated from each other as is implied in the term Diserete. 

(119) Axyxoxar nebule belong, no doubt, to the general class of regular or symmetrical 
nebulw, and in the full generality of the expression of the law of condensation, which of course 
admits of an internal vacuity, it would suffice to add a sixth number and word (6, Annular) to 
our column headed Condensation; and the occurrence of the number 6, or, for distinction’s sake, 
a capital A in the numerical exponent of the sub-class, would sufficiently mark the character of 
such an object. As there are so few objects of this kind known, it is hardly worth while to 
make a class apart for them, but in such an arrangement as I am now proposing, the word 
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Annalar at full length might conveniently, on that very account, be substituted for the whole 
numerical combination in question—(thus, I. Annular), In this view they would be considered 
as a sub-class apart, and this distinction at least they merit, if, as is most probable, their 
physical structure be that of hollow, elliptic, or spherical shells of stars, as I have already 
before suggested, Art. (53). ‘ 

(120) Doulle Nebule, like double stars, may be either optically or physically double; but 
as we are here deprived, at least at present, of the criterion of orbitual motion, I should feel 
disposed to include under this head those cases only in which two nebule of the regular kind 
are so near each other as to mix their nebulosities, or to be, as it were, included one in another, 
or if disjoined, yet so close, or otherwise so related in appearance, as very strongly to suggest 
the notion of a real vicinity in space, and therefore of probable physical connection. In the 
very remarkable case of M. 62, which is a double globular cluster, or one auch cluster with 
another ineluded within it (Fig. 13, Pl. V1. of this volume), and in the cases of the nebule 
represented in figs. 68, 69, 70, and 71 of my northern catalogue, it seems impossible to doubt 
such physical connection. As, however, no instance has yet occurred in which the individuals 
of such a pair do not each belong to the regular (i.e. elliptic or spherical) class, it does not 
appear necessary to erect a separate class for them, but rather to regard them, as we have done 
with the annular nebule, as a peculiar (though very interesting) sub-class of regular nebulw, to 

‘be specially designated in the few cases where their closeness is such as to prevent their being 
separately entered in a catalogue, which may be done by the letter D affixed to the numeral 
expression of the sub-class of the principal individual, or by special description in a note. 

(121) We come now to consider the next great division of our nebulous system 
Il. Irregular Nebule, in which class may be comprehended all which, to » want of complete 
and in most instances even of partial resolvability by the power of the 20-feet reflector, unite 
such a deviation from the circular or elliptic form, or such a want of symmetry (with that 
form) as precludes their being placed in class L, or that of Regular Nebulw. This sceond class 
comprises many of the most remarkable and interesting objects in the heavens, as well as the 
most extensive in respect of the areca they oceupy. Sucli, for instance, as the great nebule about 
@ Orionis, 7 Argus, ¢ Orionis, and k Cygni, as well as those smaller but still very extensive 
and most singular objects, IV. 41, 8 Messier, 17 Messier, 30) Doradis, &e.; the partially 
symmetrical forms M. 51, M. 27, and M. 64, &e.; and a variety of others, 

(122) To subdivide this class would almost be to create as many sub-classes as 
individuals, such is the capricious variety of their forms and general aspect. In consequence 
I shall not attempt it, but content myself with specifying as matter of nomenclature, a few 
terms which express characteristic features in their appearance, accompanying each with one or 
more examples. 

1, Sub-regular nebulm, or those which possess a certain degree of symmetry, and an 
evidently systematic structure. Such are M. 51, M. 27, M. 64, figured in figs. 25, 26, 27, 
of my Northern Catalogue, and Pl. IV. fig. 1, Pl. VI, figs. 1 and 2, of this volume. 

2, Compact; such as V. 21, (Pl. 4, fig, 4) M. 78 =h. 368 (fig. 36, Northern Catalogue) &e, 

3, Branching; as 6 Orionis; V. 14, and 15; (figs. 33 and 34 of Northern Catalogue); c 
Orionis (PI. IL. fig. 3, of this volume), 

4, Convoluted; as M. 17, Plate IT. fig. 1. 
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5. Cellular; 30 Doradis; M. 8; h. 2093 (fig. 82, N. Cat.) shown by Mason to be 
connected with and to form a part of V. 14. As the annular form may be conceived to 
originate in a spherical or ellipsoidal envelope, enclosing a hollow space of similar form within 
it, so may also this kind of appearance in a nebula be conceived to originate in an actual 
cellular structure of the nebulous mass, or in convoluted and mutually intersecting sheets or 
folds of a nebulous stratum variously penetrated by the visual ray. 

6. Fissured ; IV. 41, Pl. U1. fig. 2, h, 3501 (PL. IV. fig. 2), 

7, Cometic; PI. VI. figs. 17, 18, &e. 

(123) In a synoptic catalogue of nebniw it would hardly be necessary to indicate in 
addition to the class II. to which they belong, any other particulars than those which refer to 
magnitude and brightness, for which the two first columns of the synoptic view of the 
sub-classes of class I. furnish sufficient means. Thus II, 1.1, will indicate a great and 
brilliant irregular nebula—II. 3.3, a middle-sized (common-sized) and faint one. As nebule 
of this class will necessarily be objects of especial interest to every observer, it will answer 
every purpose in the synoptic catalogue which indicates their places, to give him some notice 
of this kind that he may be enabled to judge how far the magnifying power and light of his 
telescope may be expected to show him its peculiarities—or whether he may expect to see it 
at all. 

(124) The third principal class or subdivision of these objects is that of Irregular Clusters. 
This class will comprehend all the clusters designated by Sir W. Herschel as of the VIL. and VIII. 
classes, and such of those of his VI. class as are irregular in their form, and cannot be referred 
to the class of Globular Clusters, It will suffice to divide them into three sub-classes IIT. 1, 
IIT, 2, and III. 3, according to their general impression on the eye, without descending into 
minutie of detail which admit of infinite variety, according as we regard their richness in stars, 
the maguitudes of their constituent stars, their size, general form, or degree of concentration 
towards one or more centres. III. 1, in this view will indicate a rich, brilliant, and conspicuous 
cluster; I11.3,a poor and inconsiderable one; and LIT. 2, such a one as cannot properly be 
characterized in either of these forms of expression. This is quite sub-division enough for 
every useful purpose. 


OF THE TWO NUBECULA OR MAGELLANIC CLOUDS. 


(125) The general appearance of these objects to the naked eye in a clear night and in the 
absence of the moon (whose light completely effaces the lesser and almost also the larger 
of them), is that of pretty conspicuous nebulous patches of about the same intensity with some 
of the brighter portions of the milky way. That such is their aspect as regards their 
impression on the unassisted eye of others as well as my own, is evident from what is said of 
them by Lacaille (Acad. Sci. 1775, p. 195) and by M. Riimker (Preliminary Catalogue, &e. 
Hamburgh, 1832, p. 17). Whether their figures in Phil. Trans. 1828, i, which are stated to 
have been engraved from “ very correct drawings,” are cye-drafis or telescopic representations, 
their author has not informed us. If the latter, I am unable to reconcile them with my own 
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observations as regards the greater part of their details. If the former, they certainly tend to 
convey such a conception of their appearance as must inevitably create a sentiment of 
disappointment in the mind of any one (as I confess it did in mine) who, having his 
imagination excited by representations so striking and extraordinary, is presented for the first 
time with a view of the real objects, I consider, therefore, that it will not be irrelevant to lay 
before the reader such representations as | have been able to make of them, entirely without 
telescopic aid, when seated at a table in the open air, in the absence of the moon, and with no 
more light than absolutely necessary for executing a drawing at all. See Plate DX. figs. ] and 
2. They are copied from one of my working charts (pricked off, as to the positions of the 
more conspicuous stars from Bode’s Atlas,) and on the same seale as the originals. It will 
not fail to be noticed that the situations occupied by both nubecule with respect to the 
surrounding stars, especially by the nubeeula minor, is very different from what is represented 
in Bode’s, and in many other charts and globes in common use. I ought to add that all my 
own attempts to delineate other than very small portions of the nubecula major from the 
telescope, have been completely bathed by the overwhelming complexity of its details. The 
lesser cloud is less complex—but for that very reason loss interesting. 


Of the Nubecula Minor. 


(126) The Nubecula Minor is situated between the parallels of 162° and 165° N P D, 
and between the meridians of 0° 28" and 1" 15" RA. It is of a generally round form to the 
unaided eye, nor can any very material deviation of its centre of brightness from its centre of 
figure be noticed. As seen in the telescope, however, the most conspicuons and resolvable 
region appears to lie somewhere about 0" 45™ 3iy R A, and 164° 16’ N P D, which is 
somewhat to the south of its middle. It is preceded at a few minutes distance in RA, by 
the magnificent globular cluster 47 Toucani (Bode), but is completely cut off from all 
connection with it; and with this exception, its situation is in one of the most barren regions 
of the heavens. I cannot better describe its general insulation than in the words of a 
memorandum in the Gage-book sweep 745. “The access to the Nubecula Minor on all sides 
is through a desert.” Neither with the naked eye nor with a telescope is any connexion to be 
traced either with the greater nubecula or with the milky way. In order to convey a better 
idea as well of this kind of insulation as of the general character of the nubeculs itself, I shall 
here bring into one view such incidental notes respecting these points as I find scattered up 
and down in the journals of my sweeps, and of the accompanying gages, noted in the intervals 
of aetual observation. 

(127) Zones including or pussing through the Nubecula, 

Sweep 441—(Sub Polo)—Zone 162° .... 165°. 

“Oh. 30m. R A 164° 277 P D. The edge of the emaller cfond comes on as a mere nebula. 


“Oh. 40m. 53-6s.—1 64° 24° 7" (a nebula). In the edge of the cloud, vision bad, objects faint and much 
light cut off hy tree tops, but the clond is not resolved, and seems a very mysterious object.” 


Sweep 482.—Zone 162° .... 165°. August 12, 1834. 
“99h, 19m. Began. The ground of the sky very decidedly bat not very richly dotted rather than 
‘stippled’ with faint stars *. Stars of 9, 10, 11, 12 magnitudes are sparingly scattered over it” 


* For this phenomenon see more hereafter. 
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“Oh. 2m. The lesser nubecula is now approaching, but I discern no indications in the field throughout 
the zone which should lead to expect any remarkable object. On the contrary, the stippled or dotted 
appearance mentioned at 23h. 19m, is gone and the ground is black,” 

“Oh. 13m. 6-5s. 163° 5°55". ‘There is now a great increase of st. 13m. in the field. On further examina- 
tion they appear to be the outliers of the great globular cluster” (47 Touc.) ........ This cluster “is 
completely insulated. After it has passed, the ground of the sky is completely black throughout the 
whole breadth of the sweep.” 

“Oh. 29m, 7c. The field begins to show more stars and to be alive,” 

“Oh. 37m. 51s. We are now im the clawed. The field begins to be full of a faint light, perfectly irresoly- 
able.” 

“Oh, 46m. 37s. 164° 17 23", I should consider about this place to be the body of the cloud which is Aere 
fairly resolved into excessively minute stars, which, however, are certainly seen with the left eye.” 

“1b, 9m, 5028, He-cxamined by the side motion the whole c/exd in detail and in general, The main 
body t# resolved, but barely. I sce the stars with the left eye. It is not like the stippled ground of 
the sky. The borders fade away quite insensibly and are less or not at all resolved. The body of the 
cloud does not congregate muck into knots, and altogether it is no way a striking object, apart from the 
nebula and clusters.” “N.B. Mirror a good deal tarnished—at least a fourth of its light.” 


Sweep 625,—Zone 162 .... 165. September 21, 1835, 

“Oh, 39m. I1-Is. 164° 052". Here commences a very starry region.” 

* Oh. 44m. 55°0s. 164° 13°22". This scems to be the body of the cloud. It is a fine rich large cluster of 
very small stars 12 .... 18 mag, whieh fills more than many ficlds, and is broken into many knots, 
groups and straggling branches, but she whole (1. ¢. the whole of this clustering part) is clearly re- 
solved. , 

“Th. 2m. 423s, 163° 15°56". Neb, &c. The field rich with st. 12 .... 15m.” 

“Ih. lim. The cloud is past, and the zone is as free of stars as before it came on.” 


Sweep 738.—Zone 162.... 165. October 4, 1836. 

“Oh. 370. 89s, 164° 22’ 18" (a neb. taken). This is in the light part of the cloud. 

“Oh. 40m. 13:08. 164° 2'8*. The field here has light im it and many stars. 

“Ob. dim. 43-08, 164° 12° 28” (a cluster taken). Te is the preceding knot of the resolvable portion of the 
body of the Nubec. Min,, which fills the suleequent field and consists of irregularly clustered stars 12 
ween 162... 20m.” 

“Qh. 49m. 162° 4’ 18. A field almost black. This is decidedly above (north of) the cloud.” 

Sweep 745,—Zone 162 .... 165, November 5, 1836, 

“Oh, 33m. 51-Is, 164° 2 54” (a nebula taken). The field is fall of the nebulous light of the Nubecula,” 

“Ob. 43m. 192. 164° 31°47". Lower limit of the light of the Nubecula.” 

“Ob, 47m. 2ls, 163° 7° 16", Upper limit, but here it is starry, at the other limit nebulous. 

“Th. 13m. 164° 15. This seems to be about the end of the small cloud. The field has [5 or 20 stars in 
itl} ....15m. Above and below, it is almost vacant.” 

“2h. Om. Here, aftera region of utter barrenness, commences a somewhat brighter region. N.B.—The 
access to the Nub, Minor, on all sides, is through a desert (Gage Bk. f 745).” 

“2h. 42m. A miserably poor and barren region.” 

“3h. 30m. Most dreary since the small nubecula (Gage Bk.).” 

“3h. 40. Swept assiduously since 2h. 30m., but it is a barren and utterly uninteresting region, having few 
stars and neither nebula nor double stars.” 


(128) Sweeps above and below the Nubecula Minor, 


Sweep 616.—Zone 159 ,.., 162 July 24, 1835, 
“22h. 50m. 23° 3, The latter part of this zone most oppressively desolate, N.B,—Admirably well 
PP 
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awept.” (Gage Bk.) The average of the gages during this interval was 8 atars per field of all magni- 
tudes, 
Sweep 509.—Same zane. November 3, 1834. 

“Th. 9m, 59°. The lower part of the sweep (7. ¢. at 162° N P D) contains a good deal of loose light, and 
is evidently the border of the Nubecula Minor, but there are not many stars, and the light is perfectly 
irresolvable and not congregated into knots or distinct nebule.” 

“Ih. 28m, All this part of the sweep is singularly barren of stars, searcely any" exist, “say on an average 
2 or 3 inn field of all magnitedes from 10 to 16.” 

It is perhaps worthy of notice that the fine Globular Cluster 4 62, which occurs in this zone at 
Oh. 57m. 161° 46° is situated beyond the limits of the Nubecola, like 47 Toue., to which, though 
much inferior io brilliancy, it is yet a not unworthy fellow. 
Sweep 622—Zone 165 .... 168° N PD, September 18, 1835. 

“23h. Om. 0° 22. Gages averaging 13 stars in the field of all magnitudes from $9 downwards,” (Gage 
Bk.) 

“Oh. 22m. No sign of the cloud.” (Gage Bk.) 

* 0h, 25m. 222s, Looking well out for symptoms of the lesser cloud but I perceive none.” 

“Th. 0m. No symptoms of the cloud unless perhaps a very feeble light in the fleld at the upper edge of 
the zone.” (164° 56") (Gage Bk.) Average of Gages since 0 22 = 13 atars per field. 

“Th. 10m. A moet dull and uninteresting sweep.” (Gage Bk.) 

“Th. 32m. 12-78. Swept steadily from 0'50—sky 10, but nothing of the slightest interest. Vory few stars 
above 10 m., and all single.” Average of Gages, per Gage Book, from 1b. Om. to 4h. Om., 12 stars per 
field. 


(129) There are 37 objects entitled to entry in the Catalogue, as nebul, or clusters, within 
the area of the Nubecula Minor. 


Of the Nubecula Major. 


(130) The Nubeecula Major is situated between the parallels of 156° and 162° N P D, 
and the meridians of 4° 40" and 6 0" in RA. Its brightest, and for the most part, 
unresolved portion (which has been pitched on several times in sweeping as “the main body 
of the cloud”) is situated in 5* 20" R A and 159° 40’ N P D, but the whole region between 
5 10" and 5" 30" in R A, and from 158° 50’ to 160° 10 in N P D, is almost equally entitled 
to be so called. The brightest and richest region of resolved and clustering stars is situated 
about 5° 30° R A, 157° NP D. 

(131) The Nubecula Major, like the Minor, consists partly of large tracts and ill-defined 
patches of irresolvable nebula, and of nebulosity in every stage of resolution, up to perfectly 
resolved stars like the Milky Way, as also of regular and irregular nebulm properly so called, 
of globular clusters in every stage of resolvability, and of clustering groups sufficiently 
insulated and condensed to come under the designation of “clusters of stars,” in the sense in 
which that expression is always to be understood in reading my Father's and my own catalogues. 
In the number and variety of these objects, and in general complexity of structure, it far sur- 
passes the Lesser Nubecula; some idea of which may be formed by comparing the numbers 
of registered nebule and clusters in each. For while, within the limits assigned above to the 
latter, the number of such nebulw and clusters amounts only to 37, and taking in aix outliers, 
which may be regarded as forming part of its system, at most to 43, (a very remarkable con- 
centration of such objects alresdy, within an area not much exceeding ten square degrees),—the 
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former within an area of about 42 square degrees, allows us to enumerate no fewer than 278 
{without reckoning between 60 and 60 outliers, immediately adjacent, and whieh may very 
fairly be regarded as appendages of the nebulous system of the Nubecula Major) making an 
average of about 64 to the square degree, which very far exceeds anything that is to be 
met with in any other region of the heavens. Even the most crowded parts of the stratum of 
Virgo, in the wing of that constellation, or in Coma Berenices, offer nothing approaching to 
it. It is evident from this, and from the intermixture of stars and unresolved nebulosity which 
probably might be resolved with a higher optical power, that the nubecule are to be 
regarded as systems si generis, and which have no analogues in our hemisphere. 

(132) To the naked eye, as shown in Fig. 2, Pl. VIL, the greater nubecula exhibits the 
appearance of an axis of light (very ill-defined indeed, and by no means strongly distinguished 
from the general mass) which seems to open out at its extremities into somewhat oval sweeps, 
recalling, in some faint degree, the appearance of that extraordinary object Mess. 27. It would 
be strange, indeed, but not beyond the analogies of other wonderful disclosures effected by 
optical improvements, if instruments yet to be created, or even possibly those already in pro- 
gress, should one day analyse this last mentioned objeet into subordinate groups and systems 
of, perbaps, equal complexity. In the nubecula itself, there is a nebula (h, 2878) which, as 
will be seen in the description and remarks annexed to its observation in the Catalogue, has 
given rise to a similar train of speculation. 

(133) The only object which stands at all conspicuously distinguished from the general 
misty illumination of the greater nubecula (at least to my eye), is the great looped Nebula 
30 Doradis of Bode, which, however, is merely to be perceived ag a small indistinet patch, 
evidently not a star, and that only in fine nights, Of this object, an ample description has been 
already given, to which I shall here only add, that it is unique even in the system to which it 
belongs, there being no other object in either nubecula to which it bears the least resemblance. 
Of the very peculiar character of several other of the nebulous constituents of the nubecula 
when viewed in the 20 feet reflector, sufficient specimens have been given in figures 2—6, 
PL. ILL, figs. 7, 9, Plate 1V., and figs. 11, 20, Plate VI. 

(134) The immediate neighbourhood of the Nubeeula Major, is somewhat less barren of 
stars than that of the Minor, but it is by no means rich, nor does any branch of the Milky 
Way whatever form any certain and conspicuous junction with, or include it; though on very 
clear nights I have sometimes fancied a feeble extension of the nearer portion of the Milky 
Way in Argo (where it is not above 15° or 20° distinct) in the direction of the nubecula. On 
the whole, however, I do not consider this appearance as more than would be accounted for by 
the general increase of the number of small stars which, in almost every part of the course of 
the Milky Way, accompany its borders, and, in a telescope, announce its approach. I have 
encountered nothing that I could set down as diffused nebulosity anywhere in the neighbourhood 
of either nubecula. 

(135) I have already stated that the excessive complexity of detail in this object baffled 
every attempt to delineate the whole or any large portions of it by the aid of the telescope. It 
was my wish to have done this, so as to present a correct and magnified drawing of it, and to 
this end I took roughly, with the equatorial, the place of every star visible in that instrument 
down to the 10th magnitude, in both Nubeculw, with a view to the formation of charts precise 
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enough, and sufficiently detailed to serve as the groundwork of such drawings of both objects. 
This, in itself, was no trifling operation, when conducted, as it was, in such a manner as I shall 
describe, 30 as to secure the observation of every visible object, without the possible escape of 
any (except by the intervention of unpereeived cloud). It was, however, executed in a series 
of 34 zones, observed (as regards the Nubecula Major) between Nov. 2, 1836, and March 26, 
1837. The series for the Nubeeula Minor (as less interesting) were deferred, and were not 
completed till December, 1837. The results of these observations, reduced by clock and index 
errors obtained from stars occurring in the zones, are contained in two Catalogues, hereto 
subjoined; and in order to render them as complete as I have the means of doing, all the 
objects observed in the 20 feet have been also inserted which fall within the limits preseribed 
for each, By far the greater part of the nebule and clusters are in this predicament, the 
power of a 5-inch achromatic object-glass being inadequate to render visible more than a few 
of the brighter and more conspicuous among them. But the drawings proved beyond my 
unassisted power to execute, and I was obliged, though with regret, to rest content with having, 
at least so far, roughed out the groundwork of them, and prepared the way for the more suc- 
cessful operations of some other astronomer, to whom I earnestly recommend the completion 
of a work at once so interesting in its performance, and instructive in its result. 

(136) The process of zone observation, followed with the equatorial, is applicable to the 
complete mapping down of any given region of the heavens, and is as follows :—The index error 
of the declination circle being ascertained, clamps are screwed on the limb of that circle, so as 
to allow the telescope a motion of only a single degree on the meridian, viz., from one whole 
degree in polar distance to the next, allowing 1’ of overlapping on either side, which is ample 
when the polar axis is in good adjustment. The combined error of clock and hour circle being 
also ascertained, the instrament is set to a given right ascension (that fixed upon for the com- 
mencement of the area to be mapped—allowing also a minute of time antecedent, as margin), 
and the observation commences by sweeping with the telescope on the declination circle, up 
and down from clamp to clamp with a very faintly Wluminated field, just sufficient to allow the 
cross wires to be seen, which of course, for this purpose, must be placed parallel and perpendi- 
cular to the medium, This sweeping movement is carried on by hand, slowly and steadily, 
without moving the right ascension handle, until an object is seen, when the sweeping motion is 
arrested, the object brought to bisection on the horizontal wire, and the transit taken over the 
vertical. The circles are then read off, and the observation registered. By this time the 
object will have advanced in the field beyond the meridian wire. It is then to be brought back 
precisely to that wire by moving the right ascension handle, and the loss of time being thus 
recovered, the sweeping recommences from the very same point of R A, until another object 
comes within the range of observation, In this way of operating, by following the heavens in 
their diurnal movement, it is evidently impossible that any object within the optical power of 
the instrument can escape being observed, if the attention be kept sufficiently alert, and no 
clouds intervene. I can scarcely flatter myself that literally every star down to the 10th magni- 
tude which exists in the areas so observed of the nubecule will be found in these Catalogues ; 
bat I feel assured that the number which have escaped of that and larger magnitudes must be 
very small. It was not considered necessary to go over the work twice. Independent of the 
value of time under all the circumstances, the sweeping position, at considerable altitudes, with any 
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instrument but @ reflector is so excessively painful (and indeed so permanently injurious to the muscles 
of the back and neck), that it is scarcely endurable beyond an hour at a time, for which reason 
alone I felt little inclination to repeat it. 

(137) The places of the objects in the Catalogues annexed, as has been said, are rough. 
Their accuracy amply suffices, however, for the intended purpose. In polar distance there can 
hardly be more than 1’ error, that being the limit of exactness in reading the declination 
circle. In R A, I presume also that an error of 12sec. of time (corresponding at this polar 
distance to about 1/ of space) may occasionally ovcur from a similar cause as respects the hour 
circle reading, which, as well as the declination circle, being intended only for setting the 
instrument, and not for any nice determination of places, admitted of no greater precision. 
Comparing the places of such stars as have oceurred in several zones, I find no instance of 
a greater discordance in the equatorial places between the extreme determinations and the mean 
of allin A R, in the Catalogue of the greater nubecule, and only one in N P D even in the 
ease of nebule, which, from their faintness in the equatorial, admit of less certain observation. 
In the Catalogue of the nubecula minor, being materially nearer to the pole, the discordances 
in R A are apparently, but not really, greater, and in P D there is only one star (No. 189, 
Cat.), and no nebula which exceeds the limit assigned. 

(138) In this respect, however, the observations are suffered to speak for themselves, since 
in these Catalogues, as well as in those of the ncbule and double stars, each individual result 
of observation has been set down without taking means, and none have been rejected for dis- 
cordance, The nebulw observed in the sweeps are also inserted for the sake of comparison, as 
well as to complete the nebulous part of the Catalogue. The stars observed in the sweeps 
have been added for a similar reason, and for the sake of comparison with the Brisbane Cata- 
logue. The Catalogues are by this somewhat extended in bulk, it is true, but on the whole they 
present in this form a fairer picture of the work done. 

(139) In the following catalogues, the first column contains the general number, for each ; 
the second the object, star (8) Nebula (N.), Globular Cluster (gp) or cluster of stars (C). 
Column 3 contains the magnitude of the star as estimated at the time of observation rejecting 
quarter magnitudes, or the degree of brightness of the nebulw, expressed by the Roman 
numerals, as in my Father's classes I. II. ILL. or otherwise, following the nomenclature and 
notation of his Catalogues. The fourth column contains the right ascension, and the fifth the 
polar distance reduced to 1830.0. Lastly, column 6, contains the number of the zone in 
which the object has been observed or the indication of its being inserted from a 20-feet sweep, 
characterized by the letter f in italics, Identifications of stars with stars in the Brisbane 
Catalogue, and other remarks are placed at the end of the Catalogues, and referred to by the 
general numbers. In the Catalogue of the Nubecula Minor, it will be noticed that some of 
the zone observations have extended beyond the limits of RA fixed on, both ways aa the 
boundary of the Nubecula. The stars so observed are retained for the sake of any possible 
occasion which may arise hereafter of referring to them. In this Nubecula, it ought to be 
mentioned (or at least in the area proposed to be mapped), a small portion (between the 
parallels of 164° and 165°, and from R A 0' 45" to 1" 16") by some inadvertence escaped 
being included in the equatorial zones. 

(140) Several stars of the Brisbane Catalogue, which (supposing their places in that 
ga 


1 ' OF THE TWO NUBECUL&. 


Catalogue to be correct) have not been’ encountered in the zone observations, are inserted into 
the appended Catalogues by bringing up their places to 1830, Six such cases oceur in the 
Nubecala Minor (see Nos, 29, 70, 123, 131, 196, 155), Of these Nos. 29 and 70 (B 28 and 
83) seem to be merely duplicates of other stars of that Catalogue, which I have found in their 
places, originating in misreadings or errors of reduction therein committed. Nos. 123 and 
13] (B 120 and 126) oceur in the unobserved space alluded to in the last article. In the 
case of No. 136 (B 129), it appears to be the star No, 133, with l* errorin RA. No, 155 
(B 150, or 151, for these are one star) was missed by a want of exact overlapping in It A in 
zones 4 and 34, In the Catalogue of the Nubeeula Major, I have no reason to suppose that 
any of the Brisbane stars which really exist have escaped observation. Several cases of 
duplicates and probable misreadings or errors of reduction in the Brisbane Catalogue indeed 
oceur, but they are not such as to leave any doubt as to the identity of the stars, 
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NOTES ON THE FOREGOING CATALOGUE. 


Note. 
is B. 6, 
B. 22. Not observed by me, I presume it to 
o— 29, with 5’ error in P D. 
“ee 
The D * in 
B. 38 = 47 Touc. 
The 
B.4 
The 


ch laa 
pac hall 
foltowing of two 


s' error in P D im the Brisbane catal. 


= B. 76. 

10 m south about 2’ distant. 

Has a star som 75° ap, distant about 3°. 
Not observed by we. Is most probably 

So, with 1" error in RA, and ro’ in NP D. 

rt crror in RA, in B, or io 


B, 4 
B, 48 
B a 
B. 66, 
B. 73. 
B.75= 
Has a st 
B, go. 
B. $3. 
B. 


B. &s, 
bat place not taken, for some reason not 


of 2. 
The middle of the great resolved chaster of the 
Nebecula Minor. 


i bat is the most comepicuons 
iat ale a cae ee ae 
Nubecala, 


Note. 


B. 124. The some observed gives 49° R A, but 
4 coinciding observations in sweeps make it 50. 

B. 226. tage erg poe Hoa 
B. 129. Do. But I resume this to be identical 
arr taney rh} 1 error of RA in the 


B. ao 
B. 139. 
B, 140. 


B. rq. sf error in the PD of the Brisbane 


B. 150 = 151. Not observed by me. There ix 
certainly no such double star in thie place. 

B. r64. 

B. 161? 

RB. r69. 

B, 170. 

The minute of R A ehoall perhaps be 6. 


De. 
No doubt the same estar, with @ mis-reading in 
P D in one or other observation. 


The Nabeculs Minor terminates at this 
as observed in the ac-feet. One minute far. 
ther in R A, it is completely past. 
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CHAPTER II. 


OF THE DOUBLE STARS OF THE SOUTHERN HEMISPHERE. 


1.—INTRODUCTION TO THE CATALOGUE OF SOUTHERN DOUBLE STARS, 


(141) The principal object kept in view during the progress of my southern sweeps was 
the discovery of new nebule, and the determination, with some degree of precision, of the 
places of those already known. The detection and measurement of double stars was regarded 
as of subordinate interest, and allowed to interfere as little as possible with the former inquiry. 
During sweeps, therefore, when nebulw were expected, little leisure was allowed for any minute 
examination of stars, especially on new ground. But in regions which had been once or twice 
well swept, or where nebula were thinly seattered, or seemed to be altogether absent, stars 
down to the 6th or 7th magnitudes were (at least during the last two years over which 
the observations were continued) seldom finally dismissed from the field of view till they had 
undergone the application of one or more of the diaphragms, whether circular or triangular 
(almost universally the latter), with or without increased magnifying powers, according to the 
state of the air. Of the defining and dividing power of the telescope under such circumstances, 
abundant proof has been afforded in the Catalogues of double stara observed with it in 
England, especially in the 4th, Sth, and 6th, after the mirrors had attained a degree of perfec- 
tion which, thongh considerable, yet fell short, in my opinion, of that to which they were 
wrought subsequently. 

(142) To have executed a regular review of the southern heavens with the twenty-feet 
Reflector, for the purpose of detecting close double stars, would have required at least two 
additional years, and probably more, since such reviews can only be carried on with effect in 
those states of the atmosphere when definition is perfect. Now in the hot season these oppor- 
tunities are comparatively rare. The only mode of observation in which such a review is 
practicable with an instrument of this constraction, is by carrying out the system of zone 
observations on the meridian with extensive prepared working lists of known stars, But 
whereas, with the aid of an equatorial mounting, it is easy to follow the diurnal movement (as 
explained above, Art. 136), so that no object shall pass unexamined; without such aid no one 
star can be minutely scrutinized without the certainty of missing others, so that every zone 
must necessarily come to be observed over and over again, with this especial object in view, 

uv 
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before it can be considered as fully reviewed. And, moreover, the stars must be taken as they 
come on the meridian within observing hours, at favourable or unfavourable seasons, and 
with all the chances of partial cloud occurring on the meridian while other regions may be 
elear. 

(143) These considerations determined me not to depart from the line of observation 
originally intended, and carried out in the northern hemisphere. Double stars occurring were 
of course always taken, and a measured angle of position as accurate as a single rapid, and not 
unfrequently hurried setting of the wire, secured. But (except in the circumstances above 
specified) no close examination was made, unless some suspicion, excited under the ordinary 
sweeping power (180), induced an application of high magnifying powers, and in such cases 
it would oceasionally happen that a long and pertinacious scrutiny took place. But this was 
always felt to be a departure from system and 4 sacrifice, as it necessitated an additional sweep 
over the same zone to be made on a subsequent occasion, so as to fill up the vacancy in right 
ascension. 

(144) Bearing these circumstances in mind, it will not be a matter of surprise that the 
Catalogue of double stars, furnished by the twenty-feet sweeps, is comparatively deficient in 
those of the first or closest class—meaning by this, stars of which it can be confidently asserted 
that the angular distance of the individuals is wader two seconds, But independent of such 
drawbacks, though I have no direct statistical enumeration to bear out an assertion, I cannot 
help putting on record a strong impression that the extra-tropical part of the southern hemi- 
sphere is really poorer in yery close double stars than the northern, at least in those regions of 
it which come to be observed on the meridian in the best seasons for definition. The almost 
total absence of objects of this description from the Catalogue, in the last six hours of right 
ascension, is the more striking, as these are precisely the best hours for definition, coming to be 
observed from June to October, when the atmosphere is in the most favourable condition. The 
examination of at all events a very large number of stars down to the 8th magnitude inclusive, 
under circumstances of the best possible definition, when the dises have been reduced to mere 
points, enables me to speak with some degree of confidence to this feature of southern astro- 
nomy. It is hardly possible that, when so defined, an angular interval from centre to centre of 

moderately unequal stars, exceeding three-fourths of a second, or at all events amounting to a 
whole second, could have escaped notice. Yet it is on such occasions that I find entered in the 
sweeping book such remarks as the following :—" July 23, 1835, The extreme paucity or 
rather utter absence of close double stars in” [this and] “the late sweeps in such wonderful 
nights and with such perfect action of the instrument is really surprising.” “July 24. I 
begin to think I shall never see another close donble star. It is wonderful how entirely devoid 
of these objects are all the late sweeps, and that in the finest picked opportunities for detecting 
them. It is a remarkable feature. Fo ipse notantur quod non videntur.” 

(145) On the other hand, the subjoined Catalogue, which contains the places reduced to 
1830, and descriptions sufficient for identification, of all the double stars occurring in the 
sweeps, will be found to comprise a good number of such objects taken with little selection, 
and many, doubtless, which may be thought hardly worth entering in a formal catalogue, 
Yet almost all those objects offered something of interest at the time to recommend them to 
notice, although I will not deny that here and there, in barren and monotonous regions, an 
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occasional entry may haye been made for the homely but useful purpose of avoiding sleep 
(a thing not unattended with the probability of broken bones). I have stated elsewhere (Mem, 
Art. Soe. ii. 472) my general reasons for not neglecting double stars of very small magnitudes, 
or minute companions of large stars constituting them double stars of the 5th and 6th classes, 
in Catalogues of this nature: reasons materially strengthened by the success which has recently 
attended the research of parallax by the aid of small and distant companions of conspicuous 
stars; and which render it desirable at least to place on record the companions, within pretty 
extensive limits of distance, of all the larger stars. Admitting the validity of these reasons, 
the Catalogue would not have been very materially curtailed by omitting the less important 
stars to which they do not apply; so that on the whole it has been considered advisable not to 
depart from the principle all along followed on previous occasions, of drawing no line—making 
no selection, unless the rejection of a very few stars of which companions, it is true, have been 
noticed, but which it would have been palpably absurd to designate as double and include as 
such in a formal Catalogue, be considered in that light. 

(146) The arrangement of the following Catalogue is in almost every particular similar to 
that of the Catalogues of double stars which I have from time to time previously communicated 
to the Astronomical Society, especially to the Sth and 6th of those Catalogues printed in vols. 
6 and 9 of their Memoirs, It consists of nine columns, of which the first contains a general 
number for present and future reference, attached ta each of such stars as I have not found marked 
as double in any previous Catalogue or list which I have been able to consult. These numbers 
(pursuant to previous usage) are continued on from No. 3346, the last number of my sixth 
northern Catalogue, in regular progression to No, 5542, Among the stars so numbered there 
are a few respecting whose double nature (owing to their extreme closeness) some doubt has 
been expressed. If verified, as I dare say several of them at least will be, by fature observers, 
the record here set down will be of interest, and will need a reference. The unnumbered stars 
occur for the most part in Strnve's Catalogue, some are noticed as double in the Brisbane Cata- 
logue, and a considerable number are identifiable with objects described in Mr. Dunlop’s Cata- 
logue of 253 double stars, published in the 3rd volume of the Memoirs of the Astronomical 
Society, p. 257, et seq. When, however, in comparing my observations with this last-mentioned 
Catalogue, I have found a star to be double in a different sense from that which caused it to be 
registered as double therein,—or when, with agreeing places, I have met with such diseordances 
in the descriptions or measures, that it is impossible to suppose the same star to be intended by 
both observers,—a number has been affixed. Mr. Rumker has also given a small list of 
double stars at the beginning of his Preliminary Catalogue of Southern Stars. This list has 


* A great many mistakes appear to have been committed in the Catalogue alluded to either in the places, 
descriptions, or measures of the objects set down in it. In the Catalogue here presented, and in my 
micrometrical measures with the equatorial subjoined, are recorded my own observations of such objects in it 
as L have been able to find, and which, when found, it was deemed desirable to measure, though in several cases 
with considerable doubt as to their identity. Where, owing to great discordances im places, descriptions, or 
measures, the identity of the objeet is brought into question, a note of interrogation is affixed to the Jetter a. 

After finally numbering the Catalogue, and too late for making general change, the star No, 4883 was 
identified with 4 207. 
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also been collated, and all the objects contained in it, with the exception of Nos. 8, 22, 23, 24, 
25, 28, are found to have been observed either in sweeping or with the equatorial, and are 
therefore not numbered. 

(147) As reference to a single copious list of objects is always preferable in point of con- 
venience to consulting several smaller lists, it has been considered advisable to include in this 
Catalogue all such double stars (not previously noted by other observers) which have been 
encountered in the course of an examination, with the equatorial, of the Brisbane stars, as well 
as those which have oceurred in the partial and imperfect execution of a series of zone reviews 
with that instrament, which when commenced I found it impracticable to carry out, and which, 
having been begun in a barren part of the heavens, proved very unproductive. Thus this 
Catalogue serves at once as an index to the 20-feet double stars, and to those of the equatorial 
measurements, at least such as may be considered new. Two stars, Nos, 5443 and 5444, so 
detected, which had been overlooked previous to numbering the Catalogue, are annexed at 
the end. 

(148) The reduced Right Ascensions and N P Ds of the several stars are given in 
columns 2 and 3, for 1830, The arrangement of these columns is precisely similar to that of 
the corresponding column in the Catalogue of Nebulw, and requires no further explanation. 

(149) The 4th column contains the angle of position, reduced for zero, or the mean of the 
angles so reduced, given by each observation, They are by no means to be regarded as of 
equal authority with the results of an equal number of measures taken with the equatorial, for 
a variety of reasons. Ist. They are, for the most part, much less deliberately taken. 2nd. 
When taken with care, and when time has been allowed for a repetition of measures, a peculiar 
bias of judgment seems in some cases to have influenced them, which makes it necessary to be 
cautious in combining them with the equatorial measures of the same stars. This is, no doubt, 
partly owing to the different position of the person and head of the observer at the two instru- 
ments—in the one case looking down, in the other up. To this we must add the difference of 
inversions due to the optical construction of the two instruments, the achromatic operating a 
complete, and the reflector only a semi-inversion. Owing to this cause the situation of the line 
of junction of two stars observed on the meridian will stand in a different relation to the 
optical bias of the eye habitually used for observing, and thus angles obtained with the two 
instruments will cease to be comparable. As a general principle, indeed, it may be borne in 
mind, that no measured angle of position of a double star, no matter with what instrument 
taken, can be considered free from bias, unless their line of junction lie in the principal section 
of the eye, and unless the diurnal motion be eliminated either by a clock-work, or by a per- 
fectly equable movement given by hand, a condition tolerably well satisfied in my observations 
with the equatorial, by long practice in the use of the right ascension handle, but which the 
construction of the reflector rendered almost impossible to fulfil with any degree of exactness. 

(150) In all the sweeps subsequent to Sw, 773, two thick wires were substituted for the 
single position wire, distant enough from each other to include the globe of Saturn. This, 
which may certainly be considered as a capital improvement in the art of measuring positions, 
was imitated from the equatorial, where it had been found very effective, and would have been 
introduced earlier in the 20 feet, but for the obstruction caused in the field of view, which it was 
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apprehended might interfere with the observation of small and faint nebule, In making the 
substitation of these for the single wire, the zero of position (— 0°.7) was preserved unaltered, 
and has been applied to all the measures so taken as they here stand printed. 

(151) The 5th column contains the estimated distances, I consider them generally some- 
what too small in the closer stars; they are also affected by the apparent size, neatness of defi- 
nition, &c., of the stars, and are, of course, in a very high degree vague and precarious, serving 
for little more than general classification. 

(152) The magnitudes follow in the 6th coluran, Accents are used to denote half magni- 
tudes—as 8’ for 8.9m. On the subject of these magnitudes, as compared with those of M. 
Struve, the same remark applies as in my Third Catalogue, Mem. Art. Soc, IIE. p, 180. My 
scale of magnitudes is, generally speaking, a full unit below that of M. Strave; for instance, 
the star which, using the 20-fect reflector, I call 10 m, that excellent astronomer, using the 
Dorpat refractor, would call 9m. In the higher parts of the scale of magnitudes the difference 
is greater—in the lower somewhat less. 

(153) In the column of remarks, col. 7, notes made at the moment of observation are 
recorded; the colours of coloured stars mentioned; individual angles of position recorded 
where a mean has been taken of several in col, 4; and some subsequent statements (indicated 
by brackets thus [ ]) introduced, This column also contains differences of R A, and the 
distances resulting from observations by the method of oblique transits. 

(154) The 8th column contains references to other Catalogues, with which the stars in this 
may have been identified either as single or double stars. The following nomenclature is 


adopted :— 


Roman numerals, followed by Arabic, thus (11, 47), denote Sir Wm. Herschel’s classes 
and numbers. 

H. followed by an Arabie numeral thus (H. 45), denotes the star so numbered in his 
Supplementary Catalogue of 145 new double stars. 

A. denotes the Astronomical Society’s Catalogue for 1830. 

B. The Brisbane Catalogue, to which, as having been my own working Catalogue, 
references are most frequent. 

L. Laeaille’s Colum <Australe Stelliferum, as reduced and published by the British 
Association. 

d. Lalande’s Histoire Celeste, similarly reduced and published. 

M. The Madras Catalogue, containing the results of Mr. Taylor's observations at the 
H. E. India Company's observatory at that station. In referring to this Catalogue, 
the numbers of all stars, occurring between R A. 11" 5" 0 and 16" 28” 19, are 
corrected by subtracting 900 from the reference number in its margin, a4 rendered 
necessary by the erratum unfortunately subsisting in the numbers throughout that 
interval. 

A. denotes Mr. Dunlop's Catalogue of 253 southern double stars, Mem. Art. Soc. ITI. 
p. 267. 

Rt. Mr. Riimker’s list of 28 double stars in his “ Preliminary Catalogue.” 

x Xx 
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o. The first Catalogue of double stars by M. Struve, published in the third volume of the 
Dorpat observations, containing 795 double stars, a very useful and valuable Cata- 
logue of reference for southern double stars visible in European latitudes. 

=. The second, or great Dorpat Catalogue of Double Stars, 

h. My own former Catalogues of double stars; which, being numbered consecutively, 
need no especial distinction. In the very few instances where other references are 
needed, the nomenclature of my former Catalogues is adhered to. 


Occasionally, when there has been room in the column of remarks, and not in column 8, 
for the identification of a star in two or more catalogues, some of the references are transferred 
to the former column, which also contains the star's name and letter, if any. 

(155) Column 9 contains the number of the sweep in which the observation recorded was 
made. The corresponding dates will be found in the synoptic table appended to the Catalogue 
of Nebule (p. 129.) 


171 


Repucep Osservations of Dovste Stans made with the 20-foet Reflector at Feldhausen, at the Cape 
of Good Hope, in the years 1834, 1835, 1836, 1837, and 1898. 
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25| 9 1 
. 6 
4| 6 a5 
1S 
18 
33 
12 
12 
10 
7 
4 
3 
2] 9 1 
th) gf 10 
2 10 «682 
“|; 7 9 
ma; 4 § 
mi 5 6 
$3) 9 
10 | 9g 12 
ma] 7 2 
4 | to 13 
§|10 12 
|) 7 7 
13/9 0 
im 








Remarks. Syace. 
Epoch 47.015 ........-. pe ceseseessaneacencees eaeeee 
1854.780 cesecseees eccacacarccsscceséseters B. 489 
Fine object. Marked ag double in B .....0..005. | Be gag 


Mean epoch = 1876.593 








ite BA biog Mh eine 15°-2, bat the | 2. q08 
vir i mbes Tole Seveetel tha RA comes 
oat 38" 43'.6]. 
AB. Pos 176.5, 175.8 ‘ 
ic Bo 63017531 we sueuas 
IU) defined ; bad mensure .....cceceeeccawnerers | Ee 3tS 
Pos 150.9, t504. v Fornecia....- Seorrrerrery, B. 413 
Pom 150.9, 150.g20eereuennee ereeverrerees 





PTeeeeer Tree errr Cree eer Te ees) eee ew enernee aeaeae 


Large star yellowish, small biulah RA ar 3.0... 


Triple classes 5 and 6; A. ar61....- eucareseoraes L. 8go 

A strong waspicion that this ster ls e close double | L. 892 
star, bat no time to verify it 

Pos. 2-8, 4-3. Most delicate and beautifal........ M. 967 





Prewene Tet eT etre reeer ieee e tees seeene 


Too ill-defined for measure ...+-.0.005 senuwnnes eeeeee 


Viewed asd roughly measured past meridian, having 
lost time by examining another star by mistake 
for this 


(0 Evid.) Pos Mean of 83.7, $2.5.. ongepecconss | de 
Saperb D star, Pon 79.1, 35.3, 83. , $14 
A star 7m 7’ ny. 


ss oteenee 


eee ese eee asseessees 





Lf Oa -) eee 
Pos Trg, TBdeeveventsceecererernsntease 


weer eereresee dae eeeeseneae weed ena ne rene 
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REDUCED OBSERVATIONS OP 







































BA, 1600. 
hm Kd 
259 17 | 14 So & | BE.g | 38] FB] vvaweseenersenserecctestarssnsearerererrerst 
9 2 12-0 | 165 16 50 | agg fF | 90 tO] cere cere cece rarer saree nrerreeruveusrerarre 
$9 O 17.2 | gearas | gez6 | xg) 9 2b | osccs-cecrereccccnccccccscessctacsceccnceces 
3.1 OOOO ra rewrote nsec sees ses sn eeenes cise benny 
$3 The following and larger of 2, extremely ill-defined 
34 ee eee ee eee eee eee ree Terre rrr reer er es 
34 12 Eridani. Very fine D star ...-.-..--2-0-e0ee 
3 6 With the utmost difficulty I get a glimpse of the 
sar a3 wedge-shaped, but the definition is growing 
very bad, 
Pos 234.4, 292.4. A most beautiful objet ....-. 
3 SF S0S | rg 555 | 89 [80 88 | sce cctacrnenccecsesvnceseccqgpnacansca cn 
36 
37 49 | 156 9996 | 378 | 40] Oa] cane ee ween ec cvae 
3. 7 28.0 | o7g 630 § | 3546 | 12] ET BA] cece ec ee cere rere 
3 9 eer! eee eet eee eee eee ee eee reer es 
369 Epoch 1846.90 26.044 066-6 sees ceneenreeerees 
39 A very pretty double star 2.2... --000-eeee wesese 
3 10 Large star, yellow .- 20.00 vaecccccceceece pace 
Very ill defined 62.0.0. .00.005 Pebvudicatiantges 
par Epoch 1835,814.~01cccccccccesescssavegese ase 
yu Cs 
jaz 
yt 
4 43 
3 14 
34 
34 
3.85 
3 36 
37 Position roughly estimated from the diagram .... .- 
3 18 4h7 a Near a cometic pebula, Pos estimated from 
349 
319 
3 20 
3s 
3 at 520 | cess If double, but too ill defined to be sure, 
} angle of position though rede is sufficiently near 
| to M, Strave’s to that the division of the 
} star Wad NO Siadea}. 
322249 | tH 15 © 263.49 | 15 j 
326 27.7 | 153 52 § 1224 | 60 
327412 ] 171 Gar | grog | 5 
\ 
327 43-0 | 174 9 57 | 286-2 | 25] 7 ort | Pos 286.6, 285.8......-s se cere ee nee 4 pencaces 
3 yo By [tae 2 47 Bg | PR OHO] ww ree tee eens pe nsneagesesbansrees ceteeves 
932 15.8 | tar 4s 54 3545 | 10] B £3 | Points too wtor £4 cess acenerseccspeesesennre 
wees 46 er | 457-3 | re | g tg | Too late for RA wc... credence crseaesessascaes 

















DOUBLE STARS. 


HA. 188.0. | NPM. 1890.0. Postion, | Dist. |Magmitade, 


he om. ad. 














Tr ‘# 

392 28.3 | rz5 0 57 276.5 | me | ari 
3 3349-9 | top rag ajz.2 j 30] & ro 
euae asaa aa87 [35 | 8 gG 
333 29 | 17693 6 18.2 | 20 | 1o=1t0 
46323414 | t30 54 a9 gaye ja| 8 # 
ang % 47 azn jus] 8 
3.34463 | r50 20 4 | aso ok) 7 8 
3.35 33 | 190 aa 36 239.1 ro| 8 ey 
43 BB 55 | weeees | ev | eeeree 
10.6:; 23 45: | 228.0 g| 8 12 
336356 | tor 19 g | taag [go] 7 9 
437 44-9 | 103 $2.41 | 3209 | 20] gf 10 
cone sane 323.6 | 30] 9 1° 
338 46 | 1g1 a5 37 | 5963 | 6] 7 8 
6.6 1159 | 3447; 7/ 7° 30 

439 20— | 192 26 — sree [ee | 2 8 
39 $43 | 141 G0 $3 321.6 } 12] g #2 
340 149 | 144 48 19 43 | 4] 6 1 

t 

340306 | ign 36 | ag72 6 8] og 12 
3.40 sng | 110 56 a4 tr3 [| Bom 
341.282 | 173 1053 | g19.5 | -6 | 10 an? 
340 $2.6 | maa 08 aa | xz67 | mo} 8 
342 43 | 143 45 20 260.2 g/m 
342 187 | m8 og 13 tog | to] § 6 
25 8 45 208, 5 ma] 6 7 
$43 19g | 140 5832 | 2276 2] 9 10 
23.4 $7 303] ayy wo] g a2 

235 5757 | 235.7 | 15 | gf 32 
343 349 | 169 25 45 66.7 | 12] ro 10 
37-6 25 58 76.3 jaz] 8B g 
344 45 | 15435 55 17 | 1] gf Fo 
3 44 184 | 165 26 58 $on-§ | 1g | 8 10 
215 26 go | 2983 | 15 | 8 oan 

22.4 26 45 yous | 8 to 
344.187 | 117 §9 32 | HIE | 4 | t9=T0 
344250 | 161 42 5 760 | 20/1 9 
346 49.4 | 139 17 20 | Jour 7) 3% 42 
347 97 | 170 52 4 | t6g8 | 10) 9 10 
25.5 gr qo | 1686 [18] of ot 
343 30.2 | 6x a8 gs | 333-3 | tS] 9° 20 
343 43-6 | pa a3 59 | 03 | 35) 3 
359 $4 | 14 o 28 | 233-6 | 4s] x 23 
950 68 | m3 90 15 132.6 |r ou 
199 io 20 12$.1 5 | tas08 

3 $0 38.6 | 153 8 28 186.8 | 2h) 10 ta 
gas 8 40 133.9 z|/1o MW 

3 $0 qo | 130.25 52 | Op | 4] OO! 








POs 233-9, 340.3. 0ceeceseges 44 ae rereeese 
Pos 238.6, 228.9.....-..4+ de etencccvas tereeees 
Pos by two measures ovimciding ...44-.seees+-+-+ 
Pos 327.8, 426.7. (Evid. 184). -.-.ececscceceece 
Place taken from the Brisbane Catalogue, Pos and 
dist. roughly cat. from disgram, 
Following the coarse double star B, 586 ........-+ 
The small star mot seen for clouds ...-0eserccees 


Two very bright stare mpi. ...ees oe en eeesessos 
Poa mean of 347.0, 346.7 «10. 0-sseecerrerecanes 
Neat double star... ..20--00+5 eeeeeeesenssees 
qth clase, Zone review. ce cece cece ssaeeees ee 


Very elegant. Large star, yellow. Small pale blue ; 
Pos 2.8, 5-3, 4-7. i 
pos with the cyastorlal measures]. 


bea daaeeeererene eet etree er errs er ey 


The southern of a triangles. .cessseaeeessecece 


| fErideni. Superb ........ cence 


Superb double star, but very ill defined. Pos 200.7, 
209.3. Marked as double in the Brisb. Catal. 


This or the next obs. seems to bave a mistaken 
reading of 10° in Pos. 





AR A yg cescucneecace beeeecece seacesaere 
Nest star -.....2-505 eecreseresvesssnuas *. 

eeucsccnee oe senesseuse * eeeecersrere 
rT reT Teer O40 sd Oe ee Ose eas heedwetareseseses 
SRA =14'5 vearvece Pee eeese ster eusias teee 


y Eridani, marked as 2.3min ASC, but it is cer. 
tainly net above 3.4. 


One of w grap wsceecccseeseeesesenrene weeens 
The second ln s group +-.-...56 senenceearseges 





Very neat star, but the R A liable to considerable 
error, being beyond the meridian when taken. 


(Extraardinary discordance of 








179 


fob 


180 


Mo. 





RA, 904. 


h. 





3 


we ub ub oe te we 


~ 


- 


we 


een e 


m, td. 
$2 5.6 

22.8: 
$2 35.3 
52 48.9 
$5 49 
$5 16.0 





NPD. 1880.0. 


° ao 


170 32 29 

3365 
TO4 §9 $5 
100 §6 49 
"27 95 3! 
105 36 50 
135 19 36 
10a 13 36 

13 $7 
439 60 12 

59 5 
ros 14 18 
134 57 — 
34 18 3 





126 18 26 

17 4° 
122 §4 §2 
v65 43 32 

2y 38 

73 «6 
142 19 46 
99 54 $9 
a4 12 — 
126 36 — 
100 41 2 


41 ig 


106 59 0 
539 24 45 
159 29 46 

39 43 
126 30 22 
1o7 23 45 
13§ 2 56 

2% 
146 29 $9 
124 13 6 


REDUCED OBSERVATIONS OF 


Postion, | Dist. |Magnituds 


1592 | 25) & 10 
19:5 | 2°] 7% 9 
147-7 6/10 20! 

osu) mt 9 9 
42-3 | 15 | gf 10 
6606 [25/8 g 
36.0 [20] 9 10 
61.3 | 15} 8 a2 
63.6 | 15s] 9 12 
phy 4|at oar 
att4 6 | 10 r+ 
gage [ 1S | 10 32 
seeece | rf 
1303 [ts] 8 BY 
wna | is | g’=9 
m60 | rz] # g 
30.7 | 5] 9” 10 
413 | 20] 10 10° 
aa7 [ac] 9 
19.5 | a0, 9 22 
184.4 | 1g | FO 10 
33-3 | 38 | Bou 
3%3-3 |39-7, 8 20 
gor [sos 7 7 
146.6 s| & 32 
wok | 5) 6 mm 
Ber | 1g} # 10 
975 |ts| Fry 
336.3 4) 9 Wo 
223.6 4| 9’ 10 
mye [| 7 og 
gt | ag liso so” 
3307 | 15 | g' g! 
3387 |) 9 9 
326.6 | 10) 9 If 
34/59) 3 
159 | 60) 3 15 
sreree | 35] gf 10 
353-6 | 40) 4 12 
353-8 | 60) 4° 33 
918 | 1s) 9 33 
79 ) 5) 9 33 
Zim | 10] 9 % 
287.8 | ro] 5’ 23 
284.3 6) gs a 
192.8 | 20] 9 11° 
157.6 | 5.9) 7 20 





Poa 158.6, 160.5 fine & ; RA very uncertam .... 
Neat double star. . 04.06. cccnsseseesesesenceus | eertee 
A third star, 10 mm M@Ar .cscseresceereceeseeseese | Ze gy 


PORTE re eee TTR EE ROOD ETE EEE RETR teeeee 








PeeeeeCC Te Tete ee Tere eerrerene . 


PIT PTT TITITT ELT EPEC er 








MPTITIVITIITT TT ETT Teter osgeace gaedancae® || secens 
PPITITITITITT TITS TTT ete eee 
Neat star; Pos 417.2, 417-6.. sesccvence 
oes saaeacssecceoeceses Pererererrrr sy 
Class §; 2one review...+++--« PrTTTET ET TiS, sree | weaves 


Fine star. It is barely possible that this may be | ...... 
identical with the subsequent star by a double 
mistake of 10 in the chronometer » and 2° 
in the Polar distance a ae ma, mowt 
improbsble, If they be really ct, the coln- 
cidence reoarkable. 


in otber respects is 
Pos r1o.7, 113.5. Nent star... 5.0 c0e eocanasane | seeeee 
Poo 116.3, 015.8. Fimo D star...cescssceseweeee | wernee 
Neat star. ...eeses cereeranseneeneeneerereraee | segees 


Preece eee eee ee eee eee OTC r eee Tees rere ere seerae 


PreTeTeTereeeer rere eee ere eenvenens 





Mean epoch 1897.96 .scecunsecnerenennecnne oseeee 


Epoch 1858.082 caseessseseeseee seeeseccawenee | ceeeee 

Pos 146.7, 146.6; a fine object. [Query If not | B. 516 
changed in position.) 

(39 Bridami.) A besutifal star. Too tate for a | .,.... 





om $54.4, 352-9 (@ Reticuli) vnc sere sossenreee | A. 485 
POS 353-3¢ B5AB re rece eee see wees ew ewe enese | eveeee 
Some doalt about the minute in RA seerceseeeee ovones 
Delicate ; 15° dist is too far ..--.- 020+ oecccesoee | eecece 


Pos 288.8, 296.85 fine star ssc ceceereerecceeee | Lamagy 
Pine. A large star near a Retic ..cececsereerere | aeaese 








DOUBLE STARS, 181 






BRA, 18904 | NPD. 1690.0.| Position, | Dist, sei 


bh mm #d, 

















(¢ Harologif) ......++ 
SRA = &0. 


POS 394-5) $93-Qeewecsnssecscsee cesses seeseneee 
—_— Poe and dist of the amall 4 estimated from 
diagnun, 


4417554 
5h2 


14 BG 
at 












44 























416 = @ Reticuli. E; 1845.805. (Noticed as dondle 


by Rumker}. 

416 59 

6.6 

14.0 & | 60] 8 sto] ..---- 

An sinllanead tinngle. Pos extimated from the 
diagram. 





I am almost certain thet this star, the — of 
two, ie close double, but could not fallow to 
it, the telescope being north of genith, 





isi, BOB cre srncnevrses + 


Seen donble, and measured with the triangular 
aperture and 180, which shows it well. 


Pine star. Pos 227.6, 224.6, [Noticed as double 
by Rumker]. 


There can be no doubt of the identity of this ob- 
ject and the next, the degree of P D being misread 
in one or other: 3153 appears to be the right. 


to | Very neat star, Pos 116.7, 126.8 wo... ccc ee eens 
117.1 §| 9 9+) Very neat D star. Pos 108.7, 115.6 ........ tere 





46.3 135 | 7° $) Qundruple or double-double. The small stars are 


14 and 1¢m, nod stand in the respective positions 
198.9 and 1.3, each with ils principal star, 


943-7 | IS] 8 td] vecmenerernesecrerreeseceres oa ee nrereodeeres 





427 493 
427 $50 
$29 140 
10.2 
29 19-4 


210 










193 | 20] B a0"! .....eee PPCOTTTTITIT Te Tetre Terror aban ae 
$39 3 | 10=—10 | Elegant double star ....... ecscnce seeceguseese 








19 24.7 





439 - 
4 303 — 


4 gh 37.6 
# 38 49.6 
50.0 
50.8 
4 32 148 
16.5 
4 32 26.3 
29.2 


42 ght 
384 


eeee 


432 534 
433 36 
433499 
443 444 
445 
45-9 
49-7 
44M = 
4476 


435 25-5 
4 36 33.5 
4 36 $543 
437 95 
4 37 394 

339 
4 37 540 
4 38 48.9 

52.7 


4 39 30.8 
$39 34-9 

36.9 
439 4 
499 454 
44 42 


44° 359 


& 42 31.6 
4 43 59-3 


4433.6) 


+4 
4 44375 
4 44 19-0 

39-1 
4 4443.5 





140 39 47 


magsjg 4 


168 2 53 


137 39 49 
134 $8 34 
157 $4 7 
11g $4 12 


135 32 — 
wgzas 5 


137: 3° 7 


REDUCED OBSERVATIONS OF 





Remarks. #ynon. 



















4 11 | @ Doradiia, Epoch 1846.006 -.--eesseeeeseceee | Be 74g 
8 Bt Pow 71.5, 172-2. Place that of Struve’s Catalogue 2. 576 
for 2326, 
IS S10' | cr scceceassseeceeersce Ae svannecaererenreenes . 
6 10 | Large star, yellow; small, pale blue - eee 
7 9 | ARA wm $40 onreee eee seeeeneeere eee 
WO RG] caecccacweees prenenaterestettrereesssassirty 
tr ra | Haze coming on.......006 vensoreserveresssene 
8 ro | Pos 285.9, 290.4, 290.9, Neat 4 cceweerenesess eonses 
g' 11 | 10° error no doubt committed in the micrometric | ...--- 
reading. 
7° 8 | Fine star, Pow 62.9, 60.9, O2gecen er rreereseree » | Lasgty 
8'= §'| Fine. Pos o 63.5, 60.8....-++ Ps iessestcnrencss f aeree om 
 # Bes 599, 53.2 | SRA@zs. This obs by some banaue 
anacco| matable error gives the RA 42° 5.1. 
L.1547 
GEG | cece ressacenernrecsteceete ereeuceerssecs esses 
$ 10 Mean mpoch 1836.47 q.00ereeeee eves eseeeeeeneee | reseee ; 
7 13 | Large star very hgh red, arich a fine colour, almost | L.rg67 | 
sanguine, Pos estimated from the diagram. 
8=8 | Pos 138.3, 138.4. Fine star, 2. sgo 


$=a8 rately "Poa 260.6, BGEEi ver rereercveces «« | Ling8g 



















+ 9 | Pos 261.2, 262.9; very fine, but ill defined....ceee fo --seee 
# 0 | Too bate for a good measure wesc sree eee | x. 596 
J 13 peu emesmn ens tarereeeessusucianerereerrees | terery 
9 penile a mistaken wire, obienk which the BR. | veeese 
ascensions of the two observations are irte- 
concibable, 
9 WO] ww. ee ceebes stepeacecsccenrcerestesseassos | ratees 
g=9 | Elegant; Sei sbaccie: 33-4 . « | wee oe 
go ot was atin, odin; ay Mada eeahics sncvece | seeqee 
G 8t] cee sneewsenes ereveensccgeasescescesaeceoess | seeses 
HO FR | neee PPTTTTTTT Tete seugrene ee a 
Q 1B | cecccenrrereessseas PTET rir reriery iit 
8 14 | Triple ca ai ths mit oes 'enaded tie Wb enares 
8 ou lagram. i 
PT | cacveecressecesevseareseesees apousncceces ces goreerss 
6 12 | Very ill defined L.1707 
WO UD | cececvcscscennaeseteetenteesscaareraceseanns | rtaree 
$ 10] Meamepoch 1856.g83.+-+-++:eeee reer eereeeee oe 
Le Miz36 
g” 10 | Very delieste; Pos 265.7, 265.8 -0.ssecseneneees | veseee 
g 1'!|-- eeeaaceneceene Pererere Titi acnvece | ssesne 
6 10 | Fion star; Pos 284-9, 284-3 ccewrererrerceecrree Mryay | 





3739 


377° 





4 47 29.2 
4 43 44-0 
449 19.0 
449 584 
4 §0 28.0 
4a 


& §2 29:7 
4530 = 


+ 53 414 
ang 
3h.7 

# $3 274 

4 $3 §%3 

4 53 S69 

+ $4 4 

#53 37 
43 

4 56 15.0 
tg.t 

@ 96 22.6 

# 56 244 


DOUBLE STARS. 183 





NP D, 1490.0.) Positton | Dist. Magnitode, 








° * 
ta ag 52 | 290.8 er eecccccorcsereaseeses oe seesencce «| Gon 
835 $7 5% 14s ae «| g37 
img 6 59 .* tereevewes sears conse | 647 
3 1% 348.4 * TT STVOTCCeTVCT TT TT Teeeaty: ee seoeee | G52 
147 45 32 | 1903 . steve | 760 
115 26 — | a2s.0 (Nid PD = 105 26). Epoch 1836-956 senvere os E 
143 45 27 532 Pine star. Pos ¢3.3, $2.6 (+ Pictoris) ......+... ls 535 
44 52 54-7 Pine ; Pos 67.2, $2.7, $43 «s+ eeoubewents gan 
45 18 56.7 Pos 56.2, 57-6, 56.4 «..++ ‘ co [ ssceee | B07 
1g2 10 21 j000 SIUETITSATETETITIT TTT TTT Tete . ere | 84 
gt ga 16 | 209.8 [pa | 10 20 | wre reer ese eerveeeenersenneeeaeaertrnetes Roy 
106 24 55 | 139-3 651 
147 2B 25 a3n.t 665 
10 1 gh | 264-3 524 
177 ga ct 36.8 Hepes degr re yey amare ’ thd 
wrong, a¢ 1 conld get no zero stars. (bis) 
ci a EC) a ee es eee ee 652 
103 36 — 104.3 ; . _ nb elegant. Place from Struve's 5 757 
Catal. for 1926, 
is7tr 4 35.9 Chief of a cluster eee $33 
4 45 83.9 Chief of a cluster . oe 653 
1x 40 $3.4 Chief of a choster of 7th chass.....4cssceeeeeeeree seen | 658 
min 8 9900 | go] BS 19] ceceesccensencasesesanue ’ 638 
153 55 148.8 7 $13 
133 26 52 338-7 bese eteeseesavssansreerae nua} Soy 
106 42 45 | 276-7 651 
199 43 10 od Pos trie, 110-B.-4- 0% i 744 
43 40 be PPrereeeee Trt ttre eee eee ee eoee | restes gut 
136 43 $6 | verse [ee | tenes very dese devils oles fea dlutterces<sesesse> veers 761 
A345 |ctrtee | ce | eee fs7 
139 49 16 638 
t26 az af | PE62 | go] Bo gf cers eeesrees .. 665 
157 29 36 | #590 | a) veveee Nebalott,...+sesesenecsuececseucncmenesnere sevens | $32 
105 40 40 UPETTTEVITITITIET TELE LTTE oaees 651 
170 55 12 Very neat star; Pos 216.7, 226.5, 227.6 seeeseee | cone 670 
164 42 35 Has a pretty large faint nebula attached to it.. ce. | oes fart 
109 59.12 | 5H |g) g 20] Very ill defined 2... .ce cree eeveesercrererrens | sreees 652 
146 ag | 27%-3 | 1] t0@80 | Very nest domble star...--seereresesesesesceeee | oe 520 
98 53 38 Large star, white; amall, very ruddy .....0.605 , 738 
129 52 38 benseceneaceee | tvecee | 754 
135 $3 29 | O63 [rs] 9 gf eretseesee PPeREeReT OSE OCeCeee eee es vee Bos 
109 6 4 323 Not well defined. Poa bad co+-.0-ceeeecsseeses | ceere bss 
135 37 4 | 255.0 Pirve ; Peas 254.3) 395.3 s+ eee- ce cesnsseecrageren 623 
sane 262.3 Pos 262.7, 261-7. Micrometer set to 295°. The 754 
error is #0 wery great that I can hardly sappose it 
to have been committed. No doubt the microm. 
misst have been read 10° wrong in / 623. 
35° 3 4 24u8 i Peer eer hebaw eres es er eerrenseee | rene 537 
3 5¢ | 287-7 PPPTTITTTOLIT ETE Tee + | 639 
tag jo 15 a75.9 oe pean ee eneweere Pere etowaeeeeserereeeese 663 


§ - 

3732 | 5 6 3-7 | 217 32 57 
3733 | § © 15-5 | 169 37 40 
3734] 5 6 386 | 133 5 @ 
3735} 5 7 107 | rae 6 34 

34 732 
3736] 5 7 186 | tg7 47 36 
3737 | $ 7 265 | x26 x5 8 
3738) § 8 63 | tgs 30 54 
3739 | $ 8 See [38 5 4 
$740} § 9 B85 | 126 50 59 


168 3 a9 
145 46 3 
tg 10 47 

to 46 
300 $5 $4 


wn 
ot 
o 
- 
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we Oe OO oe 
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REDUCED OBSERVATIONS OF 

























wo ot 
yx 10 
6 w 6 
s 
9 Ht 
g 15 
19—50 
5 10 
9 16 
6 10 





Retearks. 


ee rT Peet eT eee eC eee ete TT eT TT ery 


. Lapenin; Pos 359-3) 7) 1 3598 -- 
Both fine yellow ....+-+-.+ seen rreetererses 


ABA wG.5 cccscccscccccnsenes 
Pos 154-3, 154-3, 1GNBuccensnersesnevererracre 
Fine double star ..cegesesseanaceeees 


errr I rerrerrerrr ste ii et Terr rrr t sess eeenss 
pen bersvesenassececssrareere eeserernres . 
evecesnsaces Perrers os ” eens 
A very neat Dx ..-...--5+5- APednrretsctes .* 


Fine star, Large & yellow; small blac; Ri teee 
waxiliary star, and liable to error. 


A RA = 1g°0; lange star single, and very yellow 
Very deticate ..cscseeseeeses 

Pos 134-9, 124.7-+ 
Elegant; Pos 131.7, 119.9 « 


ete ernteres 





Superb star; Tis eae 21 ITE sae 
[Lacaille’s RA is a> greater]. . 


Pine double # near a Reticali ..... ene4seeaveche 


Moat beantiful double star, but too late for a good 


A very fine D star. “THple the 3d i in the some 
exact line, rom, dist 30° 


eee eeeeeee 


craic eee eanerennek 








Pos 416.5, Fig fee ccccsenseucenseeessessansces 
4 Fine tripte star ee vevereersyseececessseseeas 
} Pos 217-5 by two coincident measures . eecceeses 
B Leporie; A RA we 3g - cece cece cscs remeeees 
(@ Pictoris) fine star, A. 20 cece ieee reaeanaras 
Delicate .....-..0445 ee seeeceeeseas ° . 
Difficult (dist probably underrated) ....--.-+.-+-+ 














B A. 18900, 
bh. om ad 
$ 23 356 
535 14-9 
§ 25 28.5 


joa 
$25 Sep 


bay 


g 26 25 


54 
§ 26 22.6 


5 26 
5 28 
5 39 
$29 
5 79 
$ 29 
5 


5 
$ 
5 


ahg 
37-3 


3330-9 
4G 
34 24-3 
24-4 

34 27.8 
34 593 
$35 46 


$36 tg 
546 Ba 

16.90 
$37 24 
S37 445 
$38 shy 


5 39 S34 


sq 
5 40 134 

14.6 
$5 # 39-9 
$41 1S 





DOUBLE STARS. 


MPD, 1690.6, | Position. Rae 


6 oo” | 





The fallowing amd larger of tWO ..esecue-eee 


A star 6 m precedes, making with the large # the 
double fA 21, 


ae FS 173.9 [Mr Moeclear's observations give 


A the preference). 


Fine. [There seems to be = mistake of 10. in this 
RA. It is marked as double im the Brisb. Catal.) 


Involved in » thick nebulows mist like dust........ 
Forms nucleus of a bright mebula........ seveures 





In a claster . 





ae ee ee tere 


| Epoch 1354-947 «20-00 peecessecens evcccees ee 


‘The barge & B 994, not far distant to the south .,.. 


Probably close multiple, being described in / 760 a8 
a nebula, 


SN IR Sac ch ee a 


PwRTUIVSRUEEE TITTLE ee ee aes 
Peete eet ee eeseesesesepneennesesnnes tte eeee 
evetereseres Pore ete e errr! ees neeeeere 





Pom 52.2, §0.6.erareens be cevteeesoereereessas 
Elegant. Pos 48.6, 48.7. Obs makes the minute of 
RA 33. 


ini eal WOU aeeneserecereseeauvecses 

Fine Star y+ reessesrcevsrssensesssaseases 

The second of 2 stars g m, the dhlel of tha rest 
clostering region of the Nubecula Major. 


A neat double etar .. 0.40 ce cece eeas soveusccenes 
A star 7m 4’ op and one 6 m, 6’ mf...4.066006 eae 
Vay iics jak: pe eeecer sees teeeesaguasace + 
Chief wtar of a chasters.s ssc secnreteneenseeecsee 
SRA ow 17z0(y. Montiz)......06 eusees weaerese 


Septuple, or multiple. The chief star in the 
et he ee ee ee 
Major cccsoceveecnuntcersraessnenercers 





Teerrerrre Terr rrre ces) Peer ee ere eee re 


Pua 63.0, 66.4.---- ser reerccesenceaes tedeneeee 


[Struve’s magnitudes are 7, 10]. seve seenssereene 
A very elegant double star, .seeesesse0 00 nusccece 


3B 





$53 


787 
bss 


186 REDUCED OBSERVATIONS OF 











































RA. 1h900, | NPD. 1990.0. | Posizion, | Din, |Mngnitud Remark Bynon. | Sweep. 
bh mm &d a a 
$40 28.5 | 146 96 24 | art 6| 21 12 | Hasa star 8m, 4 southseeeres- ss epanscgeessed | crsere 665 
540 44-8 | 136 49 ga | 193.3 | 30] 5° 14] Very delicate woe. cererereeeee seesererecencees | Bragg] Bog 
$ 4% $6 | 145 47 a3 | 304-1 1B 88 | crecccccccccctrcscccccssevesccnssseccsconces | MiSE72) $80 
$42 — | 19655 — tiga | 20:] 7 16 | sBg6.g75 mean epoch nscecsscessecseressernce eeeane E 
$43 385 | 103 49 96 506 | to] gf tR] cee see Penaveccnctonepecsconcrcccneeeserens 757 
$44 402 | 153 5325 | t2g8 | 4} 9 aeenweneseen eseucgecesesese P x8 
4-4 33 36 429.5 5] 20 10° * asencncoe baa veaessesves eee Boy 
$45 7-3 | tag go 8 nigeg | 22 | 20'm 20") «- 0.66. es Prererieetictri ttt tiee res rere tires: seenee | 778 
§ 48 ts | 192 43 50 | aby. 4| 7 13) A very fine object, The RA is 77% 
approximation, 
$46 472 | 147 42 8 | 409.0 9 | TEanST | ..-secccescarssscosescerss eaibese abeeawes Pee feeneac 665 
$47 — | 17624 — | asgg [aa] of 2 | ARA= 145. RA may be several minutes | «+... | 762 
wrong, a8 1 could get no zero stars In this /. (hia) 
$47 97 | 291 10 59 173 | DO] GUL | creer reveneneeseee ee easerevessreetencetartes | easees 756 
$47 270 | 315 13.46 | ays jae} 9 | Bes cctintel pie th dings weccccepecsest 646 
5 47 23.5 | 149 $3 43 189-5 | 2) 9 20) Pos 185.5, 189.8; the first measure demi 339 «(| 664 
cae waeur ‘I exeswe me J, cetenlon Seen aa described, mo particulars ...sescereeerees | seseee | 7Oq 
$47 $43 | 157 43 ga 979-6 190] Bag | wees eene Sep eseeaenearsneareeeans 749 
§ 47 55-7 | 18 $5 42 174-1 3 | tenta | Neat star; Pos 174-4, 17¢6.--00+0+-046s ovewess 746 
§ 48 23.5 | 255 54 56 tgod: | 40 | 1020 | Pos estimated from diagram ...... 106+ a61 
5 48 39-9 | 137 59 47 1779 | BS | FB | eeee wer ene Ceeeeerreneres $39 
4oy 59 28 t7Hg | BO] 7 FE | were newens es ecsecnavecranssnesons crcuseeesee | eeeeee | 526 
§ 49 23.4 | t70 a6 54 aag.0 | ao] g Ic eee ICEESTICT Ice e tee Terre ere aes bee 668 
§ 50 34-7 | B17 20 43 ee ee ee PTTTTITITITIITT TLE ete zbg 
§ §8 39-6 | tag 13 1g rogep | 90] 4 14 | (> Coluneie) delicate, enre 0 little illumination. . A746 662 
§$ $2 39-3 | 59 56 37 96-3 | 35 | 7 10 | [Thi pos is corroborated by diagram] ...++.e0+6 | Linar6 | 754 
4O.8 $$ 55 jf wvnawe wo | cesese | No description seccssessscenccccccorrerssesss | sscnns | 748 
aot 56 35 111.9 | 30 | 7 20 | [This pos inconsistent with diagram) ........+00. | Pree 657 
5 $3 22-7 | 10g 92 fo S6co [as] 9 mF | petncaccee cenevoess teres $earresees soveeerese | E832 | 757 
$3361 | ars o27 | arzo Jas] 9 . S47 
ao] 6 
$53 364 | 149 26 45 |) 15%3 ieee 765 
37-5 a6 52 j ea 4 < 525 
§ $3 58-9 | rar 349 | r38-5 3| 99 gle ge Fe a ry gr a rier la sooree | 535 
next obgerration.) 
60.7 33° | 233.8 | gh] 99, Pos 275.5, 130.4. Both atars pale yellow ..seccae | severe | O45 
§ 5433-5 | 140 24.25 | 279.0 g| 1 1% se neeeesoeccs acacccncccccccacsecsccescoess | sesene | 762 
$55 228 | asp ag 4a | agn8 | ag | of at | Another similar, np ......... wensensteseseneee | Littoy ] §3% 
$55 35-3 | xrgr 2B sq | rgge | tz | 10 04 | cece cee w cesar ener ttsesenaeesesomeanaewenenas 772 
39-5 2740 | 151.3 | 20| to fre aero eee sere senenssanateueurstesbastences : 784 
§ $6 ana | rgr ro g | agag [gO] gf Of | ceeseeeeeeeewernaterrecrresseecsaseteneneene | sreees | 772 
5 56 364 | ugg gh re | gms | rs |g 0 | ceceseseceeee sicvieRecenetidecbaihetaccerekest|<ensce || $8 
36.6 $458) 939-7 [12] 10 ra | cence ster es eeeeereeaeueeanecesane eeaus sun 
$5653 | age 4622 | a538 [rs] 9 22 caw seecedecstrereeeeecsagsseres 524 
$ $7 9&3 | s0g 22 ag B26 | 8] 20 28 | cccccccssreaseess seneecenvscereceaeassnecase 787 
$ 53 44-5 | 118 49 43 ug | 8) 9 <9 | Elegunt double star. Pow 1.1,2.9 serreasecseere 765 
46.0 qo 48 ag | q4| 8a 8) Elegant. Pos2-6, o.5; dist probably ander estimated $31 
§ $8494 | ran 9 8 | a38a | 3] g— 9 | Pos 139.2, 138.3; micrometer set to 134.5 the 773 
measure cannot be borne, 
505 9 9 | t345 | 2] 9 =o | Pos r35.s, 1395-73 elegant thar ss sseceeecseccoure Poceseee | 754 
$59 9S | aay a6 a3 | 246-9 | a5] gia g’] -. es cc ser nen eeernecese ssesececes aeccaveneene | soeees 662 


§ $9 thm bray Gm | ween ce | 6 xe | Clams 5, nome review ccc crsecteereceeseweeeeen | ceneee Ez 








CO ee a 


Rt A. 1990.0, 
he me ad, 


§ 59 46.7 

6 o 6— 
© 20.0 
2 323 
2 $53 
4 193 
4472 
6 147 
§ 25.6 
$314 
§ 42.5 
9 18.6 
212 
23.6 


AnerraAann FF A DH 


od 
J 


HAA Hh 
- 
“ 
- 
fF 
6 















§ PD, 1890.0, | Position. | Dist. 
2 , * 
135 438 1h 
St a Pe eer ee «s 
133 26 30 aj 
139 $4 § 6) 
145 58 53 o 
wy 6 2 s| 
1594 58 §3 + 
1o8 36 16 « 
130 a7 2% 8 
148 27 13 4 
tan 8 49 13 
ro 17 § Ss 
17 38 rs 
i59 39 35 3 
443 39 20 ag 
39 13 25 
139 2 45 3 
} 10g 27 §t 6 
1$5 29 17 35 
ag 28 20 
ao 8 a5 
136 $9 34 3 
59 3 + 
49 8 pa 
1g 19 63 45 
35i— 3° 
rO4 $F 29 39 
15% 33 5% 45 
144 43 29 3 
TOR §2 23 a5 
gz 23 1 
14317 3 1 
144 26 ty 10 
26 3 1 
164 26 $5 6 
135 32 3° 
126 $7 12 1 
38 + 13 
123 66 6 3 
116 43 28 15 
130 $3 41 1s 
53 28 7 
148 5 58 a 
eces 2 
1§7 JO 18 12 
11a 29 45 2 
oq tg 20 


DOUBLE STARS, 


Romarka, 





6 10 | 247.5, 244-3 Power 920; very fine &.-.....+.+-5 
3 22 | Clase g, some review oc. ccceceeceenenee eae 
7 7°] Saperb double star, Pos 442.6, 344-5 sess cs evee 





10 10] 64+, eveersenenns pang saneseeresesesecscesere 
5 et PONE casket cevestetnnis an 5d 
gy 10°] Pos 330.5, 332.45 L red 8 very greem cn eececeseus 
DEVIT | cvcvovcvscseses taccccase wesensesesnccsonsces 
sveees Sieve caapestil to bs Seba henkeviseviwweds 
YOMBIO | sec cececeres badavaddwaatetoys 

1 12 eve seccvssces 

BO TE cncnsccccccnsessesageces 

Cee eee Ahesenenenerrrs toendercerers 
BF 8f | cscscconceuscaves 

9 03 | A third more distant ....-.......0see ee ee eres 
8 as | Large star, reddy . 

6 ga | veseccsccccesnce 

Q FO] rosascsscscncncascsencas 

B as | Neat sar .......2-- ee ceeeececers 

7 8) Marked as “ double"’ in Brish. Cat....... 

8 og | (PP HA.26).. ce. sseeeeee ceed ceuwaauasrsaease 
# g(|ARA=¢G...... tesecoers 

Gf gh} Pow 920.5, 3 teevereeees 

tomo | ceweres tudes 


C7 | —Poawtbhy Asay cess cece cece sc aeawseaeceee 


7 1 | Large star, yellow. (If this be, ax I seppoee, iden- 
Heal with the star measured wit the epatersa 
ihe ED ts thie ate unat hone fom minted $7) 


22S 
~ 
= 


2 ee ss ©. 
~ co] 
~ * 


ro 
tt 
= 
8 


A third 9 @, exactly in the Hine ...... pesscecs 
13 | Viewed past merid. The three stars are positively 
not in a straight tine, The gdstar 7m. This obs 
makes the degree of P D 127, bat as it was looked 
for and found by 126, that must be the true 


aw 
« 
a 


7 «| Pos 314-7, 412.9. Fine object. A star 6 m pre- 
cedes to the south. 
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188 REDUCED OBSERVATIONS OF 


¥o. B A. 18800. | N PD, 1680,0,) Posdiion, | Dist. Magnitede. 
bh. me od, eee 














6 2m $1.4 | 107 42 43 64.3 fad} gf ts 
3866 | 6 23 23.8 | 11g 2 10 track 3] 8 1 
867 | 6 2g 205 | t98 2g 20 | 278.6 | go] 9 OF 
iat. 1 1 
3868 | 6 26 37.7 | 165 7 8} 13 Me 4 a 
3869 | 6 26 xn-5 | n28 5447 | 2495 [as] 7 9 
19-6 $433 | 2500 | 30] & 9 
3870 | 6 a6 gor | 165 1 go 13.8 [ag] 8 13 
434 t 30 rng | 1B] 7 1g 
3872 | 6 27 92-1 | 119 29 430 | 353-2 | to] 7 8B 
3872 ) 6 28 ron | 169 53 43 25.4 | 19.4) 10 ro | Distance by oblique transite... ....0:seeeee reese | veeeee b70 
g873 | 6 2B geg | tgp ag 7 ferences | we | G@ WO] Clam TID. ccc crc creer ra eee ner eeceeee ssuweet | eeeree | 76g 
ie 29 «15 285.6 | 8 xa] Blotty .....sseeee weave dedtGsesuUeseeaneennde, | ciseen 665 
— | 6 28 seg | 08 gr 20 | 2609 | a0] 7 8] » Comis Maforia, IV. 822.0... cceree ere en sees e337 | G77 
3874 | 6 29 25.0 | 148 47 gt 224.5 3) 6 12 | Pos 226.9, 222.6. Power 920... ..sesaeeerreee B.rzg2 | 764 
. 25-5 37.399 | 2920 | ag] 6 x2] Pos 232.5, 232.51 (mw Picloris) ....-.-.ceeesens Dasaeer 664 
g87g | 6 29 28% | 226 38 57 297.3 | 20) 6 29 | Very moat wtar... 26. cece ener eee rene ntenwnee B.r291 | Bog 
31-7 3% 293.8 | 18| 6 1y Lael MS 222.8, bat this contradicts a diagram | ...... for 
at the the, 
3876 | 6 29 498 | ase a8 go | 3266 [org] Sak | ee cesee eee eee rere eters ee seesenuentenerrerse | trees $14 
33-4 a8 56 | 3335 | 15] 8 Triple. A 3d star, 141m diet 25°...... sabe dis’® vevese | 768 
3977 | 6 ar 99-3 | nea gg ga | 358-3 | as] 9 GY cece cece cece ce ewen cs weeeeereeerreersranteee p senses 633 
_— 53.95 | BG%7 [as | Bg] eee ceeescceceensseucuseneereerenserccteeese | tetree $33 
3878 | 6 3x 309 | tag 483 | raq | 8 One of a small group... . 6.6.66 setvcrirsersis4 || iaeves 663 
3879} 6 31 s1 | 16029 40 | 97-§ | a2 | to=10} ... ese. Soe cacuvesesdedeqtbassauannenionten arf ceees » | ss 
56.0 29.40 | 95-6 | BE gee g | ARA mg60 cece ecee cere rere eeesceccseneee pttreee $23 
62 a9 49 | tong | 2g | rosie | Well defined ............ceeceeerrraeecersece | re coe | O73 
y88o |] 6 32 2949 | 156 8 ox 262.0 a {| recor | Elegant D star. Pos 261.1, 262.8 0.6.0 0000+0-- 538 
3881 | 635 aa | agoa7 g | agrg | 90] Bae | oe ee eceeseeceeenneareeerennes fap ssGenavece|||:coes> 754 
3882 | 6 33 46-2 | 136 5445 | 3335 | 20] 7 xe | The preceding of two.......cceceereceseceeeeee | eeeees 544 
3883 | 6 33 SB | se sg go | 568 | §} 10 12 | The following of two .---...2 sees esseereereeees Jccceee | See 
— |] 8% $9 1958 997 | 3168 [a0] 6 9 | V Peppis, L yellow, S fine blue. Pos 316.2, 317-3 | B.tj20 | 527 
7-3 45 332.8 | 20 


8 ey ellow, S pale blur. Pos 424.7, 429.9 «<5. | }rgas 6a 
J {N.B. The cquaeetel meesures make the pos 321.8 : f 
as much a 4° wrong, therefore, probably, there | 4. 32 
heat been a mistake of 5° committed in rending the 
imicrorocter in this obser.) 


388g] 6 og 170 | rgg tag | arse | ag | 7 ors | Large star, ted .... 6 ec ccc eee e reese a peeeneus L.2408 | 766 


——] 6 36285 | ra8 1325 | 2799 | ao} 6 7 | Obs makes the minute of PD =, but there can | Liegi8 | fon 
hardly be a doubt of identity between this + 
oe Se Le ee Se ee 4.33 





355 19 «| 274-5 8 | 7 8 / Fine star, Pos 274.3, 274.3. [There is no doubt | ....-. 659 
by the agreement of the PD with Lanailles that 
this ohe is correct in PD. It was twice found is 
the equatorial by this PD.) 
3885) 6 37 07-5 | agg $6 55 | 17g | 4) og! a2 | Pow aga, 172 cs ceceer sere reresseneesensee | sesees 693 
3886 | 6 37 45:5 | r52 38 42 | 3420 | ra | g ort] A third etar, 10m, Bf ecceri essere rere ee eeeeae | reeeee seq 
3237 | 6 37 s6.6::) 132 2a 54 | 297.2 BP 10 aE] cece crccancccacccerrscsstesesestaseewerrecss | cecees 528 
3882] 6 38 55.5 | 068 gh & | repg [oe |p te] BRA ee tg weer creer cree eee neste ee esennee L.asoz | 670 
3889 | 6 3p — | 140 07 — | 266.0 [ga.8) 6’ 8°] Mean epoch 1856.495 creer e rere cece cece en eeee Baryo| E 
3890 | 6 39 26.2 | 162 47 15 Gg | 12] og Td | ccc ccc seer ener eer sceeesscunssnerarinaneneare | reeeee 6m 
3892 | 63g — | t2047 — | aaa | 5.0) 6 10 | Mean epoch 1848.018 «2. --- +--+ reese reese eens M.267 E 
g492 | 6 gx ata | t7o 56 2 329 | 20] gag | Pow 33-7, 92-7, A RA BO oo sess eee ee ee es ee | ceer ee 667 


| 24-5 §7 33 ya BS] gg |] ree ee ences enanee eveoeeseaapa peseswsseseene | tessa 666 





6 41 414 
M7 
6 gr 56.4 
643 78 
8.6 


10,0 
6 44 24.1 

24.6 
6 45 yon 


6 46 434 


6 47 494 
6 a? §5-5 
6 a7 59.8 
6 48 19.1 


30.5 
6 4g itr 
6 49 145 
6 ag sh 
650 238 
6 50 17.0 
6 g2 10 
6 52 35.0 

38-5 


6 53 27 
6 53 By 
6 $3 179 
§ 53 Ts 
& 54 24-8 
6 54 292 
6 S4 40-3 
655 18 
6 55 58 
6 55 179 
6 $5 ang 
6 56 spa 
6 $7 179 

18.6 
6 $7 398 


4o.§ 
6 57 458 
6 57 59.7 
65.7 
652 06 
6 sf 13.8 
18.2 


127 44 38 
453 
155 34 8 
137 37 36 
37 10 


37 3§ 
m8 31 3% 
qf 
133 28 43 


PPP eee Tee ere rere ee es 


eonneue 


Glimpses of a grd stor strongly suspectod—dist 12° 


Poa a°, 
L orange, 8 bhue......+ 


A star 8m, j/np..-..-- . 
Very delicate, Power y20, R A missed ond ites 
mined by an auxiliary #&, therefure precarious. 

A delicate and beautiful D star. Pos mean of 
275-4. 275-7- 


Heeb eee eee sen eeenenee 


p Canis, Just time to apply the triangular apertare, 
but not to measure the position. Most beau- 


one of the two observations, 
presumed to bave been the case. 


Pos 106.5, t07.4, 106.6; micrometer set to 104, the 
measure of f 526; it cannot pas; I suspect thie 
star to have changed. 

Fine star, Pos 10g-1, 203.3 cteeccsravscesesenes 


Sete Tote eee ee Tre ee rest er eae) 


The proveding of two D star, fa rich fed 


A third, 9m, nf...--+++ ster aeeererereneeeenes 
The following of two D stars, in o rich Geld ...... 


Pree E Se OCeee Eee Tiree eee rere eres 








190 REDUCED OBSERVATIONS OF 


No. | RA. 16806, | NW PD. 1890,0,| Position. | Dist, Magnitede. Remarks, 
Rm a4 cosfe 
a] 11 22 | In the best moments with satisfied of ite 
being double; but the fnition | to. night is bad, 
aod my eyes are inflamed with a cold. Should be 

re-examined. 


3925 | © $8 24-3 | 3136 39 32 


3926 | 6 5B qs-6 | 166 55 « to 20) AR A m0 eee eeeeree ee ter eaeseereanare 

3927 | 659 44 | 16g 4 45 90] GEG! | cccccnccescccccccccsccsecs PTTerrerrreryt Ter 

3928 | 6 59 24-4 | nag yg 28 §| § 7 | 2 other companions np and af ..sseecesess see ot 
tees + 3| 8 9'| 2 others near on ite sides, seen too late for 

- : peepee eee cs —ggg 

3929 | © 59 32-9 | 161 43 3 BB |G BE | coccccccvcccvcevgucccesenecce pessce ebesennas 
g65 48 2 12 S30 |. cecseccccpepans euvecles PTTTiTreriririy essee 
195 48 5 1° IB | esreseee rerrrr etre erer ee tereereess eereeere 

3930 | 7 9 28.7 | 10a 5g a2 ta | 16 10 Clef cf 0 chuster of yth class wine Siesvanseewcn 


—| 7 © 382 | 48 55 4: 2| 7 97 | Fine #; Pos 74.8, 77.4, with 320 and triangular 
aperture. 








38.2 §5 29 2] 7 | P08 77-52 79Ge+ ce cs cececrceeasreeeraeseartencs 
é 
—}] 7 047.9 | TOF 43 18 s ; A Peaari } Triple aseesese 
3932 | 7 t= = 43 4= 72-9) 7 8 | Mean epoch 1996.00. ..06. sees +e ‘ 
3932) 7 2 #9 | 167 32 50 &| 8 22 | Small star, reddieh, or purple -..---eeesee errors 
13-4 33 5% 8] 8 to | [The obs gives RA 4m 32°21, but if a mistake of wire 
be allowed it comes out as here set down. No 
doubt of identity of the stars with cach other, or 
with L. 2689.) 
3933} 7 2436 | 109 29 37 WO] G9 IB | wecerecnnaeeuccans eer eacaee toresee oanersooes 
3934 | 7 4 $6 | ren ga 15 ra | 8 
B.1 qr 35 | 8 
3935) -7 442-2 | 139 42 22 yo] 9 
3936) 7 $23 | 163 49 3 3) 
3937 | 7 © ag-t | 190 29 48 2 
3938 | 7 6 383 | tra 36 59 3 
3939 | 7 6 393 | 107 40 48 % 
wee vi 6 79-8 20 41 =«6 be 9 
— | 7 6 56.2 | 145 18 16 5 | %=8| Pos 41.7, 41.8; both yellow, otiond also as 


double by Rumker]—No. ¢ of his list. Is also 
a4 
§ 8 gt por 915.73 exedusively close. I think this is 
$ cleanin denkte le & I ever ave had fairly sepa 
conde 320 and the triengular apertare, With 
this aperture, buwever, 180 shows symptoms of its 
Se 


3947] 7 7 b3 | Ise 6 §9 


Sg 6 24 


wot illaminate the field efficiently to we the 
wires well. With this last power and aperture, 
meralppi. tort of large star, Had not attention 
been en by the beautiful double stars ocewr- 
Fing earlier in the /, I do not think thia would 
bave been detected (as it was) with rdo. It was 
& metre suspicion. 


Bh) PTET | ceca reese tee ssreesenneace AR ees tat ee arene +4 


s Pos estimated from diagram. § % distant, and very 


“a 


3942 
3943 


7 2$-9 | 193 a8 ga 
8 19.5 | 194 47 59 


~~ 





3944 | 7 8 G02 | ts2 gg 26 fo afer | ao] of rz | A third, 22m more distamt; Pos a76 cb .....0000 


3945 9 28.7 | 113° 1 40 ot } 30] 7 8 | Large star, orange; amall, pala blue ...-....--++ 
23.8 © 47 650 | 40) 7 8 | L very high yellow, 8 contrasted blue ...........- 


~ 
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—/ 7.10 92 | 160 13 20 | 2970 | 20] 5 7 | y. Preis Vol. Pus 297.0, 297.1. 
97 1313 | 2969 | 25] 5 6 | SRAary 0. Pos 297.1, 296.8, 296.9 -- 
10.3 135 | 299-7 | 18 * 9 | Superb double star.....+e0--.+ scenes 
143.8 33 13 3°03 6 
2946 | 7 10 goo | 182 §7 40 286.2 | 2] UE FS | cvcnsaee 
— | 711 7.3 | 126 4B 50 amg 
3967 | Fr ast | mgs 5628 | agog | ro] B to] wsene 
3948 | 7 tx goo | 124 43 48 hi 530 
3949) 7 tr 58.0 | 180 a9 a3 79-9 678 
SoS 29 49 | fa.0 535 
395° 13 Gg | 11 43 s5 | 168.3 768 
3953 | 7 t2 12.61) 1g0 42 24 67.6 680 
18.2 48 19 65.3 525 
3952 | 7 43 23-3 | 1a3 44 52 | 270-3 520 
3953 | 7 14 40.3 | r&s 38 45 $231 547 
sose | 795 96 | tan ge 37 | ons ¥ 534 
3955 | 7.25 120 | 155 se tg | 37-7 9, 766 
ad boii begets caacadl lid (die UF lace cpa wih the of S45, i comet || 5 
be the atar observed by 
int 12-23 | 165.7 | 4] 9 TO] ce rcereensssenesceeesesenenee deveuscausecae) | esse 526 
3957 | 716 75 | 125 36 7 | t955 | 15 | 8 Q | Finestar. vetaecesesescessarnansere | terres $9 
yo 35.27 | t944 | 75) 8 9 | Fine. a saad IQGO eceveecers covrescecees coveee | 545 
3958 | 76 — | rar gg — | cevees | ee | eeeeee Double nearly in parallel ...cccceveceseencrenee | sereee | EB 
3959 | 7 #6136 | 164 19 10 | toonS | 35 | #8 4a eckcage bose secaens icvexeusuesesdsens coves | $47 


—| 7 16 15.0 | 142 © 35 ays [as] 7 7 Points to a coarse Deter, 7° or 8’ dist, [Noticed as | B.1578] 525 
double by Rumker, No. 6.) 


gyfo | 76 — | 198 1 — | verre +» | & 18 | Class 4, sone review. The preceding of two...... . B 


— | 7 06 gqas:! 198 ra g3 | 1568 | 25] 8 9 | Allthe R Asof this fare bad. [The following of B. 1582 | 680 
foo double stere: marked or dowble in B.) 











38-3 137 | 7586 125] 7% | coseeeeeee sees | HUSS3 | S53 

42.7 Wa go | 1965 | Af BG] cree eee eeececeuves autravsvececccesssscsseace | eonere | $26 
3961 | 7 ty rans! te7 an ga | 2g88 | 20) 9 22 | One of a group of about a dozen ....+.+..+- ++ | 697 
3962 | 7 47 48-7 | 146 27 49 104.7 71 DB 80 | wcrc cecveverencsnsencrsveawansretriscsnsrese eeeses | 520 
3963 | 7 a7 98.8 | 233 26 9 | 357-5 WO BE] eee aawencswnnnneene renee pe eeseesanomanenre eenee Soy 
3954) 7 27 g6.5 | 110 42 32 tg | 4 | 10 10) The first oy tomy ar Pog | weccee | 768 
3965 | 7 27 47.6 | 12592 O | GO7R | 2S | GIG | cevereweneeeesenressunseeureeeeenes eeessse ae | Liatgo | Bog 
3966 | 7 28 g62 | 126 §7 27 | 137.8 | 10 | 7’m 7") Pine otar.....seseeeee pecsnesens os Later | 859 

46.7 5649 | 190.6 | ro] 7 7!| Pom ryg.g, 1480 ceeeeceeccereerereeeeerreven | teaeee | O62 
3967 | 7 19 an8 | res 14 56 | 197-6 | 25) 7 25 | A third ater, Bm prec. «1 eee seereee eee enee seess | Ber6oa |] 552 
3968 | 7 20 19.8 | 199 45 55 a37.7 | 25 | 7 aa | Large & orange cee eeereeanee eo eaeeteasees son | ceeeee | Seg 

26.8 47.13 | 1906 [ yo) 7 a Le ee ie secuce | $54 
3969 | 7 20 57.7 | 123 5843 | 224.8 | ao] # 9g L2815 | 84 
go7T° 721 as 135 17 34 292.3 2 QUE | cevecrecesveeesesrenantoseressssaanmenaneras | resres Sy 
go7t | 7 22 269 | 147 35 35 189.3 | 18] g m2] A gd Me tam ner ese seesscasee rene monececces | esconn | 7g 
—— | 7 22 a2.7 | Far 30 29 goq fas | 7 & | Fine (is B49.) .e0-- sees ead imadve eeascsaccece | BerGaa | 595 
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Xo. 





3972 












252 11 $3 

ta 16 

a2 6 

7 23 48.4 | 15% 57 16 
$0.0 $7 47 

7 24 25-9 | TIO 94 40 
7 24 41.4 | 103 30 41 
7 25 49-6 | 144 56 41 
ga 56 ss 
726 + | gr 1d — 
7 26 41.0 | 158 33 20 
33-5 33 22 
7.26 ga.7 | TSE IS 4t 
7 36 34-7 | 17 49 «OF 
727 3u.3 | 126 4 1 
34-7 33 

32-0 4 8 

9 27 «92.8: | 147 12 33 
733 Gs (| 148 51 g 
728 529 | 218 © g 


7 28 40.6 


26.4 7 16 


729 148 | top 29 t 
7 29 162 | 14g gd 8 
7 29 29-3 | 157 47 40 

35-9 47 4° 
7 29 34-6 | tgo 28 so 
7 3° 57-3 | 168 49 17 
7 4% 20.4 | 138 28 30 

27-5 38 22 
7 38 25-7 1§0 5§ 27 

27.8 54 46 
733.303 | 13720 1 
733 32-9 | 264 40 23 
7 33 $84 | 333 95 34 
7 34 93 | 150 2 g6 
7 34 330 | 238 39 45 
7 36 10.8 | are go qt 
737 38.1 | 10g t7 38 
or 9- 










REDUCED OBSERVATIONS OF 


s 
6 
10 
9 
18 
LE 
5 
55 
60 
1} 
1} 
1h 
50 
40 
EY 
t§ 
1 





3 u1 | Very nent. Poe 242.7, 264.9 csvercerecnacereee 
9 10 RA estimated, being too iste for trunsit ......++ ++ 
; | Reariple sees sesseesseneneseeererranes senses 
Q TD | teen aeeweenwetense rence eence ° 
Bg | vaneevavetenece 

9 Fi Cee ee anew eee 

tomo | A star 6moanf... ee vrenes sens 


aio 
tieti 


# 9 
699 
3=3 


to 38 


7% 
7 8 
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Ateeweeenenre PORE SE OTTO O CCS eee eee ee eres 






triangle with these two. It does not 
a to bave been noticed in either of the other 
rations, in which the star must have been 

il seen, as is evident by the magnitades a@ized, 


Pas 77.0, 75.5; L yellow, & very ime blue......+« 


























































The pos probably read 1c° wrotg «.---0reeeees 
TH defined. The Grst of 3 st ina line....... veces 


Triple. A 3d starnf..... Opens cesssceses senses 


Conrsely triple RA? 43 92.9, Nisi af, 
RA agrees with the latter ive, 
A fine D &, chief, or almost so, of « splendid 
clester. PD by obs 103°, but the cluster is VIII. 

33, and 104 is the trae degree, 


Chief of a large fine cluster of amall stara.......- 













Pos 85.3, $5.6; with y20 and whole aperture, with 
which it is finely separated. ' 





Large * ted. N.B. The Asceasions in this / 
are lisble to uncertainty of several seconds. 


This RA to be preferred oo 06 cesses scnees 





Nisi R A= 45" 14°.6, there being left a doubt as to 
the wire observed. 


tee eeaeeee 


Position estimated from diagram ......0.+ PPrrtTy) 
RA from Mr. Maclear’s determination. PD. Rough 
Pos 249.3, 248.0; Place aa obeervod.....secesenre 


Peer eT IOeeeEESl Steir iit eter ress) 
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« 
HA. 1899.0, | ¥ PD. 18800, | Position, | Dist, Magnitude, Remarks. 
bh, om, md. 
3997 | 7 38 43-7 14 | $8 | Kine star, Pow 99.4, Gg. rere ece eee cece eeeees 
442 | = 8) Pas 102.7, 99.3, 99:3; very beautiful double #. 
Quite as close as 9 Coron. 
46.5 t | 77 | In the best moments when the star collects itself, 
certainly soca double, bat no messure can be got. 
The south-easter rising rapidly, and stars dilated 
with momentary intervals of concentration. After 
sweeping on co" T returned to this eter and got a 
measure as here set down in an interval of steady 
good definition, but being so far out of merid, the 
angle is of course open to much error. 
3998 ro | 9° 30} Both yellow ....-..-ceecseecceserancuees ae 
1999 -»| 3] 2@ 08 | RA very rough, taken past merid. 2.0... 0.000006 
4000 ee | cesses | The night too bad, with any management, to get even 
a glimpse of the smal) star. 
23) 6 it Beautiful double star, Pos 292.7, 227.9, with 
power 320, and 12 inches aperture, 
r| 6 12 | Beautiful dowble star, but extremely difficult, being 
of the order Pervicins. Pos 274-3, 226.3, 
tocasured with power 320 and 12 incbes aperture. 
4oor 4 | 9 12] The last of 3 stars in an obtuse angled nearly 
isoeceles triangle. 
— 60 | 7° % | R Ascension not good im this /; 4. ¢5 = B. 17g0 + 
1741. 
| 4003 | F ag | wwcnce Sdneahvivescvaawew ¢oetrevnrssccere rorer 
4003 16 | GF TO] ccsecsesewnres moitaneshddcodaacunetaneae ston 
4004 rt BF Et) pacar ravrtncece PTPETTFITIT ITT TIT TTT ET TTT Tr 
| 4005 3° GFE | cacvarescecaccccastecrevecccenceasenscccsees 
4006 tn ee errr renee rere tre reer rey pene tense nraetarate 
3} 9 32°) This ob¢ makes the minate 43°; ome or other is of 
course mistaken, in such cases the earlier is 
' preferred t ensure being in time in future 
| observatiotes. 
| 007 15 53" 
| 4008 20 | 525 
| 4009 10} gag | Both stars pale yellow 535 
— 8 5 )~ «6 9'| < Piscis Volentia, L yell, S pale blue, Pos 127.6, | Burzzg | 523 
| 417.3, 
16) 5 1} ARASBig. Pow srsg, r1y-3 oe pasasee a. 57 633 
25 } § oO | Pos org.c, reB.s, 093.7. Superb star. ....sseeee | ec scee 673 
18 | 5 xe | Pos 204.8, 115.3, 2149. Pine D star......------ | ---- ee | 672 
4qoro wo] of 14 | WW defined 2... cc ccc sects eens eseanesnameane | weeees br 
4qonl Pe a en 6 eee eee ovevee 538 
4012 12 s’ 13] Very delicate, Requires lamin -.....--+--+++ ee |B. r8oo] g24 
15 | & tq] Very delicate, Measured when past meridinn...... on --es 7 
4215 ta] 7° 13 | Points toa third ...-....0.-5--sessesssreeeence 677 
4ory rs | 8 9 77 
org 20] 9=9 675 
gob 15 9’ G| seesee oo Meeps ssongatace POT TTYITiTiTy Tris ove 763 
4qor7 vo] 8 os | Hesathirdstarnf ...... eavecevacssevesseres &fo 
qor8 6 & Ce eesscaunen serease Teter iT Tat an 7 
401g a | & a1 | Widefined ....-...-.----.- oe ss edecen recete s eoocee | 772 
one 1g | 8 xn | Very ill defined ..ee.ecsseeeresseserseesreetse | even es sat 
4021 HB | BFE | cere e seen e eee eee e wees neuen rset tee es anseane ones 664 
gone 1s Ce Ce ee eee 637 
4023] 7 51 35.6 | 160 20 23 1| 9g’ 10 | Benutifully Gividied .cccccscucverccsncseecccssss | oi eee, 546 
37.6 20 40 1| 9f 10| Very delicate avesascdvocceesrseressscce an” geewxe 948 
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| g rE a 
Ne A. be, | NPD. 1690.8, | Position, | Dist, Magatinde, Remarks, Bynan. Eweep. 
bh. mw #d. | o «fw ' 
| gon 753 tha | 19 3 f 32.5 BZ) G TO] caverecesrnsemnserensrmersaneurcreseresnsses poseeee | 77 
14-5 2 57 82.7 is GTO] scar vaarecseseeeressweessaccacacs sescunanesee beeeee | 532 
74 8 6 ‘, eo ] . 
goss | 7 53 175 | 138 47 9 is “ eat | Diticutt and very delicate .--. 6-0. scree sree rs iB, 1839 | 680 
gor6 | 7 53 98.6 | 194 27 16 | 279.8 qf USMEIE | e--- seer erseaees povesrencrenccnncsreerseciss | Sebene $42 
4o27 | 7 $3 $74 | rye 20 26 BUG | AB | TOES | ceecersicsnramccccepectesssesimactesusrertee | sarees 68s 
575 a1 23 eecee | aa | erases | Dowble, No description -...-.0-.¢--ceecegesee | caeves | 6B2 
goz8 | 7 $425.9 | 149 30 56 43a | 20) Sar 8"] Fine D star, Pos 42.7, 43.8 cecsccsecscscesees |B. rRgd) $26 
go2g | 7 $446.2 | 153 47 38 QHZ | PO] TO TE] wecreesscseventeeesses cee nseetesesessssaaee | cavers 550 
gozo | 7 54 545 | 170 GO 5g 3449 149° 7° «9 nge star white, 8 rich raby coloured approaching | vree«) 772 
to sanguine, Very remarkable. 
——| 735 250 | tos 43 41 148.2 $ | romero | Very neat stor, Pos 148.8, 1gg.7.. cs. ce cece ener ZX. rapt] 676 
27.6 43 49 147-7 4 | f= 9'| Pow 146.3, 49-3, 197-5. This wba inakes the RA 
] 4q°.6, but thie is owlng to an olyious mistake of . 
the wire, which is rectified in the reduction. | 
‘gor | 755 296 | ryo 2g 46 | 392-6 | 3h) 9 10] Imacluster.........-....- Cacaaeaws eieGidews -- | 534 
314 ag 30 | 355-5 | & 8 9 | Chief double star of a fine cluster... ..c0ceereees | ttt e+ big 
] 32.6 23.39 | 457-1 | $) 7 9 | One of the lange stars inafine cle.sscscesereeren f ttttt 7hq 
33.0 23 16 | 9805 | 8] g FO] 2. cccccerenccnccenesestencsenrereseeceseees sevens | 68a 
35:5; 2g 2 | 3845 | + | ceeres | Pos 355-30 355Pee eee cesessce nc seepeseeccasae presess | 682 
4932) 755 — | 136 50 — 350-6 [393% 7  9’| Menm epoch, 1836.556 cece c cree sree err (ei E 
4233 | 7 $5 410 | 137 20 48 ez fr! Bog] wi... iuwhsa kennlon sqaeen'ss wa Up eees deiesiwane i 553 
1 
4°34 | 7 $6 09-3 | 133 t7 4t 2907 i DSO.) cece ceecsec en vewan bac cncr sada easasen ec asies $42 
20.4 18 25 2930 4; 9 to] Nest wtar.. es | 528 
t 
22.3 17 48 293-4 i ee vessensacse 636 
e935 | 7 56 267 | 181 Sp 7 w3a.9) | 40) 7 9 | L yellow, 8 decided parplish red ... $35 
4076 | 7 56 gaa | 47 29 § 33.6 § | teste] ose. 2s csee reer er tecsns 543 
4°37 796453 | 017 @ 2 337-7 12 8 st 80 or 100stars im the firld...... $i! 
4938 | 3 57 = | 130 $0 — 345-4 |29t| 7 8°] Mean epoch, 1837.045 -.-- EB 
! 
479 | 757 Dg | '7 43 6 5-7 B) O00 | ve ees ee rece secseresesreee 54a 
4oqo 757 440 125 ¢6 40 133.3 3 8 yg | ere rire rere Tee been sacs PETE Terre rr Tiere 661 
4°4t| 7 57 g2.0 | 118 $7 IT 179.4 3| 3 o¢ | A gost delicate and difficult object. The might ia | --.--- | roe 
not such as to give perfect definition, although 
{ pretty good; sm that, although J dove wo donbt, 
1 should like to see the star again under more 
favourable circumstances, 
' ” 
4093) 78 — | aggre |. cecess | Class gor, Review of Bo .......--.--2- 0c caee | soe | Li 
49437 $B aa.B | rg6 og 1 207.1 | 20) 8 g | Redand blue ..........-.....245 steageapasccre | sveser ' $33 
246 ¢ 28 207.3 | 25] 8 g| & pale rose; 8 greenish blue; very peculiar, and | ....-. ' $a? 
richly contrasted colours. | ; 
4044-7 58 26.6 | 144 35 46 ee | rears . | By diagram triple, the small # being double ....-. 0 | cece es | $§1 
445 | 7 58 44.3 | 339 57 53 219-8 | 24) 9 oF Venvidenecoreenceehesbigacras Beasnsecas ee | 526 
i | 
| g0g6} 7 $9 125 | 1235 8 6 | 20) 7 10) -+e ees seaaica seasaeane se onscepegestccatcrcas ke eal 786 
j $ 147. + | AB jm - ; } | .. 
4047 | B& oc 25.0 | 278 42 53 r] pips is 7 AC Triple. RA open to very great errors... . | 656 
(4oq8 | 8 2 0.6 | rgr ge 36 | t0%g | 10) 10 1] cers eeeeee sees ees sveserecresseeene vencertece | reese- 712 
j ; Dasenesevemine sWewdbunte cov’ |[baxtsa 8 
Sta 4045 207.8 g J WD | wees ew en esse nees | $3 
$39 41 $0 207-1 59 | g= 9 | The chief of about 60 stars im field... 0 cee seev en po reseee | 829 
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Xo, HA. 800, | NPD, 1RRM | Position, | Dat. Magnitude Remarks. Synon. 


& m ad. o oa 














4049, 8 3 48q | 227 52 1g 316.4 4) 40 Sad nes ie tehvobcciecaphee seuidesaatiesoinen recere | 668 
So be] ase 7 3 87.3 7) 8 9g | Neatetar, Marked as double in the Brisbane Cata- |B. 191! 691 











20 8 tg 86.6 sir # 





3 te 
——: 8 4 16.2 | £36 50 a9 220.0 | 30] 3 § | Alsothree more. y Argus cccecsccccesecseeees | Be 1916) $53 
| 17-2 49.28 | arpa | ge] 2’ 5 | Pos ar8.7, 206.1, 206.7, Besides the two principal | 1927 §27 


j stars, are three others, it, 11, and 13 m, arranged | &. 6¢ 
im am exact right line. 



































eyo] 8 4170 10g 9 4 31933) | +: | 9 0 g | Dist set down a9 2%, but it is probably a mistake of | ...--. | 675 
j writing for 20°, as the diagram males the stars 
! distant, 
4qo5r | 8 4 4g. 136 47 47 2634 | ts) 6 1 | (Place from the Brisbane Catalogue.) ............ | B.agaa| 661 
qogz | 8 4 gbo | 125 19 8 yzoce | ta | g $10 | Too il defined for measure. Pos estimated from | ..+.-- | 926 
j j } ke 
8 ged | 150 35 26 |f 923 | 12 # ' Pripte . L. g2ta + 681 
aecs § 19 i + i 4103 2» ¢ 3 4 Peewee BEERS Rete eee ew enee a ee) » 3 
j $285.7 | 05] 8 rs lm, I 
ogg | 8 sang | a5r 52 45 1d 319.7 | as} $ ta | § Tile srreseeenve., tne'caneacautnaseavensen | aaacee | 682 
4°55 | 3 ¢ 29-3 | 199 22 FS 6.6 6) 9 =9 | Both stars ruddy yellow, a marked shade of colour, | «..... 546 
j and both exactly of the sume tint. 
14-6 23 40 66 6! 9 =9 | Both yellow, Mensare interrupted by clouds...... | -...-+ 545 
qos6 | F § 39.9 0 157 © 59 359-8 Gf 26anfO | xr. sare crus ncncnscgessage cseeanesecce 536 
453 | 46 1 355.0 8 | ta 10 w= | cones 532 
4gog7 | 38 6 46.7 | 12.29 65 | 2g2.r | 30] 6 4 reve | Ap 8006) 54a 
qos8 | 8 7 Hg | 125 23 19 agok | 4| 6 7 | Pos estim from diag made with q20, very ill defined. |B. 1938 foo 
—j| 8 ¢a08 | 158 7 40 17.5 4: 5° g | * Volentis, Seperb Db star, but ill defined. Pos |B. 19g, 538 
} i 18.7, 16.4. Ts No. 7 of M. Rumker's list. 4. 66 
4959 | 8 7 364 | p20 57 48 | gggck | 40 | 6 1g | cece ceeeennec sus cusetececenctecerrenres cover |B. 1939) 678 
gobo | 8 7 = | ras 56 — | i772 |216 g 10 | Epoch 1836.988...... pencounatnacsauas aessete . E 
e6r| 8 72869 | rs6g017 | 149 EL: 88 | ivccvceses oe ienessanat eecudeaa twas chceee soeee | §57 
4062 | 2 3 13 | 129 49:57 | 4434 | so] $f 10| Lyellow 8 bloe, [This oby maker fhe PD 128°, M.3502 333 
| fut Lacaille and Taylor agree in making if 129. 
| | The atar being a large one, a miatoke ou my part 
és presumed.) H 
4063 | § 3 20% | 126 55 0% 446.3 | 2¢| 8 g’| L white, S so very red os to give the large star by | L. 3234) 659 
contrast a bluish tint. 
4064 | 8 Bagg ) 158 ¢9 29 | a7Bg | taf go ra | ssc. cee coer aaeeeatarenaten . oe . 673 
4065) 8 8 39.2 | ta3 52 6 | 2 82) tomato | A bright & (B. 18q6) 6° dist, sp . 763 
| 406s 8 8 gra 133 © $4 136.5 aj to) se | Pos 135.8, 1g7-g.. 0... cs-- cee ne teee seo | $42 
a f 6s. : " 
| 4067 | 8 8 46.3 fr7y rg ay | ake : 2 Triple. A fourth near... 2.2... .65 205. eevases L.33787) 666 
¢ 1¢ 670 | -. | vos. Triple, very ill defined. N.B. This obs makes the | ...... | 669 
53 12 Te Sot |. | eens RA 18° instead of 8°. The two observations, 
i j however, evibently relate to the same star, and 
the earlier time is of course preferred. 
4068] 8 ZS are | 166 58 4 700.4 Bp 20 g8 | ccennmecscssersen reste ese AI beas ceenewoen Ganw | saeees 543 
qo69) 8 9 — | 45 19 — as6.7 3324 6' 9 | Mean epoch, 1346.490 «....0006+ tecvessseccore | Bo rgg8| EB 
wy7a] 8 9 Of | rag 8 rg | nozg | gop 7 12 | -o.. eee ees coasnnteccsnnsescerssacagacnncegs | ssasee | G87 
4o71 | 8 9 66 | 453 gy 52 | acqz §)} 30 oO] ....-. beeeecacace rererrtiteere rit ete rreee teotes | §g0 
9 Br 6 2 201.9 10 ee eee Obcevercce . . ‘ 77 
S10 420 | 72 27 49 M9 | @ [ade ae | ataae eed ctaressacesas veseccenscssessccsceee |B. 228g) 688 
aera | 8 to 57.4 | roy 25 49 sya. 8 8 13 | 2 oF 3 companions besidew....-. 4.02.06. -c00-eee | ceaee «| 697 
4073) Sur. tafi 47 .. ok +] S$ 2) Though I have moe # doubt that this is really s | L. 3258) 659 
double star, yet the stars generally are vo strangely 
defined to-night, and pout on wich Unscovuntable 
appearances, thet it must be re-examined, ij 
7H | F 2a 23.5 39 43°39 267.4 Bd 0 OS | ne came ccncggecan nsec ac en ansssesnsscsge egiace cteees | 680 














REDUCED OBSERVATIONS OF 





4087 











14% 13 
33 43 





w 








Position, | Dist |Mageliude. Remarks, 

264.5 2] 10 to 

267.0 z | 450 

112.3 t/a 1 

235.0 4; 2 8 

aty.6 3| gag’ 

298.3 §) 9 16 

rap [az] 8 oa . . 

173-5 | 20] 7 sananiietmaanesitiice bee 

218.4 ee ee eencetereccuerres veeee 

seonns oe | eweeee | Clas g. Revof B....... 

86.4 3 | POmTO | csc wsewcnne tee tecvees 
86,8 S| UGG | ce csevevrsvewssiesvseene 
110.7. | 25 | 20 «12 | Surrounded with evident nebola, which seena to 
belong to hoth stars, Extremely ill defined. 
mry8 | 25 |] g' 12 | Not quite positive that the nebula involves both 
stars, N.B. Ins field with 70 stars. 

wapsee | 99 f bese es A neb attached to and involving a star, (Definition 

bad.) 

110.7 | 30] g 42 | Involved in pretty bright ocbula 50” in diameter... . 
§1s87 | 60) 6 g | Aand (B+ C) regarded as one star Band C, The 
Qafé.1 4})19 10 sinall star double. 

270.0 $| s' sq | Very delicate .. 0... sssseree aaneassaceeena vee 

zig | 3] 5° 15 | Extremely difficult, becnmse the % will mot bear the 

full aperture, being ill defined. 
g62 [Bol FF ro | SRA Dag g cece eee ee ccc eee ere evenee es 
q21.0 1| ®@= | Aand B. Yaaedruple. The large star strong! 
1s! 8 | (A+ B)andC. © saspected to he close double wit 


“3 1384 
298.4 | 


$ 15 | (A+ Byond D. 5 power 180, but could not bring 
it up to a dise, the definition being bad to-night ; 

and Fae inches aperture, however, divided it 

measure inaccurate, the star being 


pret a past meridian when taken. 











wee AE so ccusdavis ois sectiows eve vavoreoseceres= 
15] 10 10 

we | gf so | The first of to .ceesseeeec sew eerens coveccnses 
10 | 9g’ a1 | The fallowing of two ..-.-.-- 52 reersee desacceve 
tg] @ os ) The preceding of two «1.1... 00.0se cscs esesencnns 
ao | 8 a2 | The following of two 6... cece ceri ce ce en ee eneuen 
Pe a a ttenes aaseueener o wnewe 
+ gag’ ee eee Cee eee eee ee ee eee ee ee eee eee 

oe4es Class § or 6, Review of B .,...---+---++ 

| | ets ane Ree 


| 
*| 
"5 
10 we vteccensecccrraseccs 
15 . 
BO] og? 1D | -rer eres neee PPPOTTT TTT TTETTITITiTet Te erates 
6o |] 6 6 | B. 2018 + so22; a third Fm ......0e. 00s, sees 






: B, 1978 
B, 1933 





bee | B.aogs| 684 





ry 


“+ 
ws 
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DOUBLE STARS, 197 















RA, tks0,0, 
i om £a 


NPD, 16902, | Position. 5 Remarks, 











































: |) Beautifully triple. Measures incomplete by reason 
O93 950 | 137 35 53 "9 {of m andden gust of the RE. win, which con- 
founded all into an Indistinguishable blot. The 
ster is called A Argus in some catalogues. 
437 12 | | Deticatety triple; L white (A) «mall # C pale bloe | --.-.. 583 
B 2g 41-5 | 146 9 | Pos 344.5, 948.B.....05 beasspevecs eteosrescecs Gor 
4.0 Fine D star. Pow 446.5, 351-8, $48.8. .00eeeeces. | ATO | 6s 
gos B23 62-5 | 168 40 48 670 
4106 | S24 g6.3 | 226 540 
qtoy S25 9.5 | 128 661 
4108) & 26 122 | 150 778 
| 15.9 632 
qiog | B26 gag | 165 Orn 
atic | $28 48 | 256 $56 
qtir) & 28 49.3 | #49 fio 
gira | 8 2g 254 | 198 526 
qraz/ $40 gg | 228 661 
4tig) 8 30 1g5 | tgO 772 
4595 | 3 70 46.2 | 123 786 
} | 476 A third alg0...eee-- ses, siseeeas 787 
| 4116 | #41 102 | 136 9 | A fine double star .. cece cecee cesses cn eneenees vevee | 553 
j $eny 8 4x 30.7 | 15° 13 | Several others soon. A group ..cceecsseeeaenene | creee +) 68s 
| 4238 | $ 31 40.5 p63 53.69 | sea 150] DFE | tecrcctnrrercncccusincesncnssenevenesspasege | a0e o-s | 683 
4tlg 24358 [ag G0 aS: ase) 00.) 9.88, |) secicigscasacssadacavesewescus ce cts tausecae B.arrs| 526 
sees | aes 680 
4120 | 8 42 37.6 a8 B.asaz | 770 
| 43 564 
gar L Beas. Sp. [959 0 gb S58) || Bae ae | cece cicagisnatcocdies ceavcoeusvivccs codcaqe | suaai $40 
1qtaat $43 205 © 195 37.99 | 1966 | 12 | g’= 9"! Chief afs cluster of t2 of 2g List ......c..0.000 | eeee ee g27 
4123 | 3353 49-7 [143 6959 | 30 | 25] 9 12 | Exactly inthe pavalle] .....2.........-c:c0-0-4 | coun es 440 
j 4tag | % 93 52-6 | 105 A. 106s | b7¢ | 
; qtag) 8 44 19.3 | 152 tt | Pos aag.t, 272.0, 27038.. erecctenatsane vos |B a0g5] 432 
i zet 44° Very deliente, ill defined. "Pos 228.0, 223.8. (Thia | ...... | 682 
i | last measure probably wrong. The bad definition } 
| t 
| 
gi26 ; 3 34 54-2 | tga 440 
427 | #34 S93 | r36 $53 
qrah | 8 55 g6r | tag 42 Tog 
gtag | 8 36 67 | 225 665 
4130 | 8 36 408 146 558 
tyr | 8 76 45.9 | 73 683 | 
arya | 8 96 489, t72 42 e 31013 | Tho necthim of an ekmguted group of 10 considar- seveee | 669 
; | able stars, with smaller intermixed. 
— | 837 146 | 143 6 763 
4133 | 8 38 aby | 132 2 13 fgt 
2at 12 65 
! 
206 $29 
aty4 | 3 33 24.7 | 159 46 9 | @ Volautis teeer-eeererseenrerererssnsscsasce |B. SI8Q) 546 
! ' 
 qras & 38 308 71 58 a5 | asnencesscasecce PURASDTFENECReReSaewewecnese. | aeaage 689 








198 


nar 
4142 
+143 
4144 














8 6a 12.0 
8 gr 28.2 


8 53 49-5 


§ $3 $1.9 
68g 


8 ss 2.6 
8 52 13.0 
8 52 29.6 
§ 52 45:7 

47.2 
953 5-3 
3 53 26.9 








REDUCED OBSERVATIONS OF 





N P D, 1839.0. | Position. Remarks. 

o 

144 6 10 B Argue, BRA STO vice sscescssesasessess 
wGq vB aS | rong | § |G BB | cece se seestenncnseaenenverssensraceces cueace 
228 63 $2 | 928g | Sl 8 ty | ener ee rererecvenrvesecseneracrvscescensevess 
149 19 eeeewemerressenesae Neeeae ‘ 










Yad aa dowkle in Briadh. Pow 290.8, 284.6 .... 


Pos 286.9, 286.3. A fine double star. It has two 
companions s2 m,. near, This KA to be pre. 
ferred to that of / 764; thove of that / being 
precarboua, 
18 oe oe ee ees cusesvesnverenccecs ecewecncreseureves 
146 ver fine D star. H A roughly tnken.. as 
Very ebewasit Mar wee etree eee ere ten eeres 
Excessively difficult, but remained satisfied of its 
being double. 
Very diffieult, definition being too bad for wing 
Mensare o mere rode approximation, 
Perfectly certain of its being dowble; the small 
* in good maments being separated. 





tia 
135 





43.3395  eg7ee | 4) 9 BT] eae PPYUTYCTTTITIOTTTITI TTT LITT iT Tye Terre 
ro2 Bears some Dhumination...-...--.....--..---008 
gt ' re ee ae cerrerrer rere PT TTTR irr Tree yh Pee pete 
gp 2p 26r) robr | 4] 8 tt] yee enn poawaccevecsccscercs as a 

137 Unless RA mahal SUF crcccccersstscessccecs 


107 | 3 Spore ns (ene toes caipinegiusecapas teseeeee | 


iaiindie il defioed. (In which case magnitades 
and distances are always didicult to estimate.) 


153 z Pos 337-7. 339-6-- 

Obs gives RA 50° 4.7, bat it is ‘wed pie i 
zeros that the wire was mistaken, which rectified 
gives as here set down, 

yar26 6 | 2g38 [at] 9° Gl cewe sees ss sene peneseare dee eereressesecasce 

150 47 35 197.3 @ | tr=02] A and B. Triple. Ab exact equilateral triangle, 

the other # lar ea 

149 99 58 $22.9 125) § t4] Difficult, (e Corima.) .ccecssnnarserrrcercnses 

144 52 36 351g | 70 | 7 8} Large star very red. ‘A thik cory all ‘ial china 

suspected. [If this be 4 73, bis P D in 14! 

wrong. B. 2286 is marked as double in B.j 


1 349 gus 4) 9=9 | Pos 30-5, 31.75 79-2 rejected, probably misread 
ic degrees, j 


r24 g6 68 a7g.7 | 15 | 8 2 | ccewereterereen-rene eettesecese een resevernes 
8 


56 42 30.6 | 15 tz | [In ome or other of these observations, a mistake of 
20 seconds in RA must have been committed.) 


1% 3 58 6s.0 | 1B) of 22 | Pos 69.5, 61.4, $9.9 se se scaecnawenee 





142 56 19 toot | a2 | 9 85 | Large star red.se.---- 00s eee eee eseeae 

rol $9 17 28og 4|)%2 Ty TTTTITTICET TTT ETT rte) 

148 34 30 guy fe. | & 7 |b Cerium, [Called 4 m by Lacaille.] oo ..eeeeee 
%4 33 wep fue | 68 7 | Le 6a9 oe B. 229g + 2294 cesrercrvereeecreren 

136 34 29 | 929-3 | 20 


Tey tO 25 219.0 3 











“ 





| erm. | sy 


























RA, beeOe, | NOPD. 1aa0.0. 
& m ad. eee 
8 5349.0 | 166 33 gs 
® se 42-6 | tg5 32 23 
49 3° 39 
470 333 
Bs go8 | 7h 9 §2 
856 - 4a 5% = 
8 56 Bo | s15 38 25 
8 56 25.3 | saz 56 38 
3 56 395 | 155 4x 87 
at J 4°43 
8 56 59-4 | 120 49 40 
8 s7 ¥4 | pay a0 44 
8 57 32-9 | 74 46 46 
B 5B 30.3 | 149 15 28 
B58 35-6 | 159 3 88 
B58 536 | 12g 43 15 
8 $9 23-9 | manga 7 
859 23.8 | sos 2 20 
8 §9 97-0 | 190 qr oF 
33-0 4° 4 
8 §9 49.2 | 171 26 16 
8 59 46-3 | 145 40 19 
8 so 470 | 74 445 
g o 16.4 | 147 30 28 
16.7 10 17 
9 © 36.3 | 134 3 25 
9 © tok | 193 16 23 
9 2136 | 44 350 9 
9 2 ra. 14 9 65 
9 2453 | 119 go 26 
482 4% 3 
9 ZIRE | 72 46 48 
9 3459 | 16537 
9 4 36-9 | 163 21 50 
9 447-9 | 134 97 10 
95 - 34 0° 
9 & — | 1428 §5 - 
9 6 sag | 143 FS 2 
9 6 55.0 | 147 16 15 
9 8 27 | 132 98 39 
50 3 35 
















DOUBLE STARS. 


Mean epoch, 1337,365 --+.e0cee, 
The micr reading gives 73.7, but it is obvious from 
the diagram thot the fig. 2 has been omitted in 
writing down the measure. See also h. 2482. 
Pine ; pos 150.8 5 149.9. . 00. scscerecrenrcure eee 
Exceedingly delicate, Pos 22-8, 21,7. [N.B. The 
minute of RA given by this ob« is 7) but as this 


disagrees with the resuls of f 774, is 56, the 
enclier is preferred, 


Very delicate cc ersreees ot ee nsaccgsscccuce tone 


TI, 00,TE 

tiseat? te rere ware eereerre eee Peete Pere ete eee ee ree) 

8 ort) Pos 129.6, 126.7. 00.005 pesees 

> a2 | Very ill defined .,............ evivssuens aes ie 
! 


Qo rire stern eee seueisvcveunrenreres re te rersenee 


‘AB 
9 BEL white Wh fed “dacccexcdedeascceveieees 


1c! Pos 59.3, 58-6. Pime D # co cseecessnesee rer 
14 Power 320, pos 166.3, 163.3; extremely difficult, 
* and not well defined. 

6 35 Poa 165.3, 164.3, 164.2. Menpared with 180, and 
12 inches eperture, Very difficult, by reason of 
the extreme smallness of the companion, which 

, With g im. is barely discernible. 
seseee | Measure diffienlt, aad spoiled by the presence of 
; another person in the gallery. 





yi ro | Class 4. Review -. sce cecceeseerseenes aneare 
6 -7’| Mean epoch, 1835.708 -.....-- 026008 a eeeesees 
Peer ee 
7 va | Amebegant double ttar .. see sreeeseeserrserres 








B. 2391 


6 13 | A most beawtifal and delieate object, The small | B. s400 


star best seem with an illuminated field, 


6 14 | Pow ts.2, 3.7. Very delicate and dificult ....+. 
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ae 
784 
548 
68, 
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Ke 











RA, 130.0, 


bh. 





9 
9 
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“2 <<. 


w wvyeww we w 


wv wy © 


-v<sce. e 


“- 2 © 


m. #4, 


40.5 
3 40.8 
wo og 

41 


29 134 


a1 4b 








22 39S | 
23 246 


23 284 


2g 48.2 
26 Sop 


26 14-7 
26 35.7 


7 = 





REDUCED OBSERVATIONS OF 





ven weal Postsion, 


o « 





139 38 
112 27 


172 $9 
60 


1$q 01 


ig4t m2 
igs 6 
129 49 


15% 33 


























About ro’ preceding and many in the same parallel 
with a superb globular cluster. 


A neat double star following a GB......ccscecenee | seees- 


gt lomo fo vege haar ences, continued | ...++, 
j ee 4 
Nant star, POS BIOD, TIC seossenscsarenervaus 1 
Fine double star ......... Leaman iwasw ess eared! fl one'ris 












Ht. 10, marked as dowble in B. oo... cece eg cece es 
Tho preceding of two D § in theld..... eoncerreces } seeere 
R A misord, being past merid «6.65465 cacnnssse J cores: 
The following of two im field........-...s0ees00s jor 
RA missed belng past merid «..e0eeecesveevees | ceseee 
A Pot 337% 3395 } Delicate and beautiful .... | 
By dingram IRD. class... 0.0000 ce ccc e asec we awe 
eee ceer ese renees ese peseensespssetnnengeneese Psieas og 
easnas 275 
steaee 776 
Poa 233-3, 238.6. Both orange ........00.-.65- ere j $37 
Epoch 1835.082. { Octantis. Considernble doubt (B.zggr E 
of its being really a doable star. } 
[N.B, Ono of these 2 right ascensions is affected by | .... 792 
a mistake of the moveable for the fixed wire, On + 
examination of all the cirewosstance, if appears | 
certain that this is the erroneous one, | j 
rere Tere errre Te rere rT Iv 744 
Poa 3 347-4s $174) $20.9; beautiful -...-.. ceca iB 2498) 432 
Poa 325.0, 324.5. Pine star... ssscacenusecnee | L. 3866) 777 
Small * ved. Observed with Mr. Meclear 00... | sose++ 773 
Pos 320.0, GIB... .0scerseceee eeccacerecseesee | toeret 434 
POG 193.9) T94.Bo- sc asees cscs cecseeevaseesees syeree | 7B 
RAG --+-+- bert eeereeseresrrversrsense eesee | ceecas | 680 
RRA! cssensreserearsrese Ateeeseeewens J tteese | 439 
£ Antlim ; pos 209.7, 210.1, paar as double i in ,B.ages| 678 
B. ? if d 78, namaruaeitans 4. 78? 
ceeeee sasereceecaceeeasess 782 
787 
4) 
688 
Points almost exactly to a third 1.000. 0.ccecees ‘ weve 794 
Evidently not a single star, but the definition |Z. 1372 | 682 
to-night ia mot good enough to divide and 
messure it, 
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4220 


RA. 1290.0. 
hm «4. 





9 27 


9 37 
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a 30 
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39-4 
399 


42.6 





NPD, U890%. | Position, | Dist. | Magnirade. 
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154 


7 
19 





4 33 
a8 23 


33°50 





DOUBLE STARS. 
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Hemarks, 


Pos 20.7, 19.6; crawling and tremuloas......--++ 


Pos 195-7, 196.6, Elomgnted with 190, divided and 
ineasured with 320 in intervals of 8.E. gusts. 


Pos with 320, 198.3, 197-3, 199.5. A superb 
cathie an 93.51 19T-3- 195-5 per 


The chief of a p L rich cluster ...... 


Sextuple «2... 0.6005 oo epscedcecetecers ereveess 
Phan ccscccnsccccccesetacesncecce 

Redaction of place somewhat doubtful 
BRA w yO... ceesee Gedpedeuevaeees 
Position rongh ........ $8 Gewese rrepssereserss 
AB. eee ee 
sine from ding 





Pees eeeave 


Very nent double star....-..-., 


Pos by diagram .esecsercecereverensncee 
Pos by dingram .....cccsecescessensceceoe ence 








Very neat star; pos by dingram ......4.-.-.5.44 
Pe 

AG § Triple “ Cer eeberes Ae weencneres 
Varge stag very red. . cc cseeassseererecsaeen sees 
Pos 414.8, 381.3, 381.5. A large star f...+-..+ 
In an extra merid fo Pos ?? scueeensesareves ee | 
Pow 125.4, 122.5, 129G ee ce cncscerraccswesacace 
Very neat star...... Fess eeeeeecase ee sesspaces * 
A third 11 m nesr,..... cavers . ae 
ef w Argus, Aweat Dm «1.060. oe wear 
Class 6, Review of B. «-cccecsrrrssensercecrce 
Glimpers between clouds ..-..-+--. eee wees 











aenane 


seneee 


ethene 


201 





4258 


4274 
4275 
4276 


9 44 170 

aig 
9 44 45-5 

45.8 
9 44 47-9 
9 45 30.6 
9 45 40.8 
9 46 417 
g 47 M26 
9 47 37-2 


wvw<~ews 
“ 
pres 
* 
“ 
ca 


6 33 
tat 43:17 
43:19 
147 25 38 
roB gt 5 
roa Boo 
149 37 5° 
140 42 5° 
134 28 53 
28 46 
169 43 
43 22 
1gt 36 a4 
131 97 3° 
123 29:47 
2B 40 
137 96 33 
10g 8B yy 
1s8 a2 30 
33 $7 
165 46 30 
115 4 48 
442 
tj 10 
8 37 
Bar 
13 25 
§2 5a 
55 59 
5° 45 
$4 43 
a7 15 
50 28 
53 48 
16 52 
38 9 
36 37 
1s — 
58 24 
59 79 
58 30 
38 go 


4 at 
a3 14 
18 50 
3 = 
57 45 
14 49 


14 27 


REDUCED OBSERVATIONS OF 


“www ew 


Neat stariscsceccccencrsremssavee te enwessneee 
Pos 238.7, 239-3 5 OMe cesses eee eses ne enas penne 


Very Wl defined ....4.sccsceeesecsacenrseeenee 
Dist by 3 oblique transita = 8*.0g 


9 ©,AB 
9 13) AC 


H. 195, No, 25 -..-08 
Neat star; AR A = yo..., 


A very fine dowble star csceececueeneeree toveese 
Viewed im place +... 400 seccenvewwnens eres tees 


L very yellow «oe. sruvercseeee 


se eeerennee 


eee eee ere ers oo 


Teer Te ttt eee eee ee eeses . 


Teter ererrr errr sree Prerreeeeeetet ee eee rere 


289.7, 292.3 aanccnwereeeecrrscuce 


eee enaeaee 





DOUBLE &TARs, 203 


_————————— 


BA, teen. eee fp Dist. 'Magulpode. 



















































h m. ad o ¢ « | 
wo 245-8 | 93 45 51 2qt.e 8 | tomi0 | Excessively ill defined, po as hardly to be mengurable | ...... | 490 
49.9 45 56 243.6 $00 3G: OG | care aus dev cansecavescand penkentecksecoucuus ee | 563 
iw 4 49 72 48 39 55-4 a 2. 1q13| 68% 
10 313-6 | 134 57 an | 905-3 | 15 1 PTT Tere rer ere er erer errr Tris ee 174 
16.0 56 15 SIE 1 SS |B kT | secs sccnsensccsccuer rac necenccocuousnencceve | ¢eaces 776 
vre% came goo | 1s penswescesensesess ye 695 
19 3039-0 | 147 49 10 206.0 24| x2=270 | Among many stars ..... Padres erecseaecececesns PT aseans 415 
100 (3 O67 1§4 §9 20 124.0 FS BT wat w sentence nner mereeereneemernanrernete B, 2871 568 
wo 4 5.7 | 105 15 4 278.8 iz inmianeubwen'e aaincedeccausee ¥aabieranee pach re ae 687 
1 64 38-7 | tha 2g gt 263.4 BL IO IT | cvccnscncnsccspgcpensscgscccsssconssenessese F us ccus $47 
two 5 (oho 3$7 $3 23 36.4 BO) GB 15 | eee eteresrersreeeweereerr tress rusteteere rene L. 4203 $57 
10 «6§ 27.6 ga 23 8 1379 12 seeenses J vencae 6358 
10 § $20 | 14g 16 29 302.6 6 fp POS1O | cence cece cease eens needs asemaeentnreereret | seeeue 476 
$ $33 16 4 | 397-7 | 10 seas $5 
eves 16 go | 303-3 | aa teens ceveee | PRR 
1 6 35.7 | 159 ye to | 278-5 2) seaase 429 
10 «6 48.4 199 «440 q20ck 5° | aeue ade 
wo 8 6.9 | Isa ag 39 103.6 1¢ eee $35 
72 26 40 togt | 5 sewcasseee 678 
190 $49.9 | gg g2 8 20.3 $] 9 9 | Pos 20.6, 19.7, 19.7 «sce ccceerececsseesnce wees g68 
to g 83 | 103 33 48 BEBO | EG] g FO | corccreseenesdveccccrecvesscractorentbesster 687 
10 19 BUT | agp Bog | rreees ae | sasnee ipa rpcnrygenne teseae 552 
a9 8 9 | 119.8 | 25 | ro 0a’| Near the cusp af a crescent-formed nebula......-. | .--... | 7S 
| 433 ¥O 02 83-3 | pax gs q3 89.3 wo] B 9g 569 
' gyog | 12:72 425 | rea 16 ag 289.7 | Boas 678 
i ages | 10 12 36.0 | raz gz ng | 213-5 | 18 | B10 BA Ulli eer Sr wal ee ei Sef ee 558 
46 [1015 — | 163 49 — 239-8 | rq] 7a 7 | Mean epoch, 1836.501 ....., E 
+ #307 | 19 15 «17-0 | Igo 42 40 S45cb | tt | Bad | teem ere nae nenennewrnsenne 442 
gyo8 | 10 1g 7.3 | 262 32 59 § 604 | 15) g=o/ AB Triple cs ce reveeres aac tanwen abas cheap has diana 6 
| t3322 | Bl] g 4 / AC 54 
' 26.817) a2 06§ |) 57-3 | 15 | tomz20 | RA very precarious throughout this /, for wantof | ...... | 429 
{ zero stars. 
gyog | 10 14 2E5 | TIg 2B gt sok 1 15 { tomo | Pos estimated from diagrama.....cc. cee ee ccc aeee seceee | 564 
gyro | 1 1g 535 | 173 16 45 | 278.0 3, 9 to | Pos 278.3, 277.5; fine star .......- eeseccagenge sooase | 799 
—|romss [use » [feet || £3] AB RRNCRm sets yer sey ne LB age a36 
38-7 wn ry : 4 4 PA ; * ren Later og | 10$-1 { ba seeeenseoees R. 13 | $52 
4312 | 10 1 99.5 | 102 yt tO | tang 4| 7 14 | Exceedingly delicate, and beautifully seen ........ svveee | 687 
. 7 776 
453 
556 
533 
686 
774 
Bre 
by4 
He 
; 438 
442 
452 
558 








204 REDUCED OBSERVATIONS OF 









Bt A. 1695,0, 
Rm ad 




















4323 | 10 22 58-7 
4324 | 10 a2 58g 

61.0 
4335 | 10 24 $41 

58:3 
4y26 | to ag 85 
4p7 | 1% 







151 43 49 
1yz6 a 42 
ag tt 














tao 38 16 

23 qt 
CPt a Le en | er en ed 
143 33 — 





















#328 | 10 24 25:9 | 141 © 20 
—— | 10 1% 267 7355 3 srecers 
—— | 19 2 347 | npg 12 at Dist by oblique transits a 16°.65. Fine w. [No 
doubt an error of 10° im reading the position, 
which is assumed, and a mean position used in 
alas the oblique transits. } 
4t2 m TTT tee Aa. 88 686 
45 . YTS TIS eT eee: Tee Pre 542 
4329 | 19 24 46g L white; S red. Pos catiiated, the wire being | L. 4336] 438 






broken. [Obs gine 56° for the PD, but both 
Laceille and the. equatorial observation agree in 
mane it 3.) 
































































4770 | 10 25 g6.2 553 
46.2 Pos 161.7, 159.9; eee seeeeees 695 
4331 | 90 26 15.7 seve F seeace 672 
$732 | to 26 22.5 . esos e+ $54 
4333) 19.27 30 ashes 547 
4344 | 10.27) 43 “ a ehh threeredte sucess atenescuna dausnsen 446 
* 10 27 143 labels ill defined. The stars appear like hulls 6 
bai with photospheres. 33 
17-4 atsz | ao) gf’ g’, Pos2rs-9, 235-6, Careful measures ....+---52-+ | ee arae $46 
22.3 aro. | $| 10 10 | Plncts not guodin RK A im this f; for want of zero | ...... 429 
stars. 
4336 | fo 28 an8 scenes | th] 100 3 Requires verifying 0.0.0.0 sss csaseewsca ences ceeeee | gga 
a—~ | 10 28 37.6 229.3 8] g’ 10) Pos aziz, a27.g.r0e--e vineieneacs 68 
—!19 39 743 348 | 20] gg | B. gyorg fp qotqscsseccncuwssencs 43° 
Ry teens saee $50 
4337 | 10 a9 25. G50 | § | GMO | were ener erewnernen coer ener er eeene g60 
4338 to 40 54.6 91.5 | 3 | 10 104) A very nest Genie shew tavitiad. inn nebula ...... + | 435 
: § 614 30] 7 1s | Aand B + C) as one star 
4339 | FO 42 9.6 089.3 | 5 | 19513 ] Band © (dose double) § res Pees 700 
4340 | 10 ya ane 124.8 3 | tisere ITTETITICTT Tere rT ee 446 
$1ogr fo} & 8 AB, weAnone( Lok, S blue... .- cere ese |B 4ags 6 
4341 | 10 53 525 tro oss | 8 16) BC. [X. eelorwm, The forge stars constitute | 4 4146 = 
1 ' the dowble m A. 95. The nearer mat noficed | 4. 95 
4342 | 70 33 42.9 \. rh eer sesees peteeunwaepas) | nacacs “49 
48g g6.1  os¢| 8° ot | The olnate in RA by this « ia is oq, but there is | ....,. 452 
some Feazon to as the R A of f 449. 
4243 | 10 33 45-2 | r5q ur spf ghey] a | tO aE | cece eeeee sterner renee stern sese se wenssneetnee Ponavar $50 
4344 |  9@ 12-2 | 163 gt 4g | ghey | eG) esses | D8t catineted from the diagram seus -ss~ 547 
4145 | 10 34 91.4 | eee eens re ee bende se pee tiasasesgasasasssess fF anseee 438 
4346 | 10350 Gr.5 0 [26.55 8 ro | Mean ‘sail 1847-276 ...05 Siasenone ee nebetees | awewes E 
4347 | 10 35 49.0 ecceee | -- | seeees The double star {) in the catalogue of y Angus 
4343 | 10 35 41g Pees Ree Poccri er) 
) 4349 | 10 36 2B 248.2 spre 20°] .oc0e  trenesnacnecce eevee | $74 
| 28.6 2439 | 2} 9" 10 ioe most ot besutifelly ‘ital sash nang Sabaaw ee Ecos5 ced $54 
i + a} 9’ 1¢ | Viewed and measared; no place taken......, ee eee Bie 






$350 | 10 36 40.6 eeres+ | The star S im the catal of q Argus. 








RB A. 1880,0. 
hm «dc. 


4351 | 10 36 412 


— | 10 36 45.2 
4352 | 20 36 sas 

552 
4353 | 19.37 84 
4354) 19°37) — 


435s | 10 47 282 
4356 | #0 37 25-8 


24.6 


4357 | 10°97 282 
4358 | 1° 37 29-3 


4359 | 1° 37 294 


— } 10 47 338 


aeee 


4360 | to 47 35-8 


4362 | 10 $7 393 
4362 | 10 47 S47 
—— j 10 38 og 


4383 | 1038 5.4 
4364 | 10 38 85 
4765 | 10 38 20.0 


$766 | 10 38 24.8 


at 


54 


4367 | 10 48 28.6 
4368 | 10 98 4o.2 
—— | 9 39 87 


4369 | 10 39 Iho 
—— | 10 39 14-3 


4370 | 10 39 28.9 
4372 | 19 39 S99 
4372 | 10 40 174 
4373 | 1° 41 140 
4374 | 20 42 15.5 
$375 | 10 42 42.3 
4376 | 10 42 28.7 


DOUBLE STARS. 205 

















N P D. 1880.0, Rosaarks. ftysen. | Sweep. 
° a | 
1$7 $4 15 se etensecreneeeesenrecessensersneererrs caves | eeeees | 557 
199 17 15 Marked dowbie in B. Cam Aardiy be &. 97 «.+005 B. 3181 | 433 
139.59 4 ecieesedes eeunvarnreasesersccccvescsnscenses | cesses | age 
$9 $9 he {Tne veeee da becesecrerace oa beasesaae s | eveeee | 553 | 
148 42 17 (u) im Catal of Argus ..-2sscescseceeeceeecee J cence | 
i diene 2” in Catal of y Argos, Jame 21, 1846 ...-266.0. | eeeeee 
49 3 49 tin Catal of 9 Argus ..csecsees sesengunerensnve | esters 
148 39 33 O in Catal of y Angus. Place from monograph, | «+++ + 
Jane 18, 1836. 
39 3° Place taken im the usual course of eweeping........ | +++ one | 435 
sree Measured April 2g, 1857 -+csccsuceveccnsrersees f toeeee 
148 58 55 P in Cotal of » Argus........ Sageievawbacanncuaw[\eseest 
149 11 534 2 in Catal of q Argus. Measured June 21, 1946 ttedee 
Measured April 2g, 18497 «.cseecesesenecsenence | settee 
149 12 36 2 in y Argus Catal, Measured June a1, 1846.... | «+-+-- 
April 24, 1397. 2 measires...,. tderedereneeees | teehee 
148 40 56 [Marked as doudle in B. But one of its comsti- | B. 319° 
fuente ix a first clase double star. See next 
atar.] 
seme | BOR [1S | caeeee P vececsreccerercererees pe suseseuceccesances rae | seevee | Qaz 
i) 
see Measured, April 2g, 1837- (AEB) 6 oeeeeees seeree | gaa 
148 41 7 The triple star K in Catal of y Argus. Measure of | --+++ 
A B taken, April 24, 1857. 
49 2 0 {p) i Catal of Argus... .....006 bacvaceseunr |liaee 
142 43 $7 eeceemescenangeaseerersereseereere® Perr rerry veeeee | 9TH! 
148 go 40 Seer D bn nemograph of Angus, meavkal on dechle B. 3194 
tee Viewed and measured hastily... -....+++e0eceesese a3 | 
149 7 «34 Double star No. 597-+4-60r in Catalogue of 9 Argus | 
148 27 55 ‘The star > kn the Cat of q Argue cccccrencecneres 
r17 15 26 The first of 3 at in an equilateral triangle.......... eecees | 4g] 
148 46 57 a Argus, The two closest stare, [N.B. These stars A. rai] g32 
were subsequently effaced by the mereased bright- 
ness of 4.] ! 
47 49 [The large * meweh over, and the email wewch | ++.» | 49g! 
underrated, end the mearure entitied to mo con- | 
Adence.} 
47 38 (True place per meen of Catalogues of Johnvan, | «--+ +. | 
Taylor, and Rumer, used az the zero point of | 
the micrometrical meseures. See monograph.) 4 
145 39 32 Beeeida Juv iufsincantet pu Sesbhiecadess aillieee 7% | 
3234 $6 | rogeg [| Th) se ae] oe eee eee eee pesecnesascccccoswecncseces | serete 542 | 
159 §8 0 AC Vviple. Marked as double in B. Ind. 99.. |B. 3203| 567 | 
148 35 43 The double & f in Catal of g Argus cs erceceecen | ceeeee | 
10g 32 4 aero | triple ‘vilsabehsinaeneeae E. 147g) yoo | 
143 40 16 Double star m in Catal of y Argus 
14% 98 4 Double star a in the same Catal co cc cere errs 
BIZ SF 2B | ggrB | 7 | arery | cp scoveesnscscesecseasacrrerte 
m30 32 22 
143 42 55 
128 44 47 
1s9 37 26 
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Na, 
4377 
4378 


4379 
4380 


4381 


4383 


4333 


43%s 
4385) 


4389 
439° | 





4392 
4393 


4394 
4395 
4398 


4197 


4186 
4387 | 
4388 | 


4391 | 





4598 


10 44 251 
1945 = 
10 48 44-7 
10 46 37.6 

a76 
10 45 45.4 

qhs 


ane 
0 48 2a 


37 
190 48 Bo 


10 48 50.5 
10 48 56.9 
10 49 22.5 
1O 49 24.0 
10 50 2.5 
10 §0 32.7 
19 50 34-2 
10 51 42 
52 

19 $1 247 
10 $3 23.7 
24.6 

1@ §1 40.0 
10 §2 58.7 
10 §3 30.3 
3h4 

10 54 19.1 


ro 5 30.8 

ah 

32.7 

34-6 
19 55 284 
10 $7 59 
10 $7 448 
10 58 7.6 
io $3 S44 
12 59 «GF 
1 $9 Og 
1959 34 
19 39 (64 


10 §9 18.7 





162 42 20 
49° 3- 
13% 24 50 
133 59 20 

fo 10 
1a7 §1 © 


eee 


5° $3 
34% 


3 46 


159 48 50 


Zi 43 
149 35 $8 
150 26 ¢8 
44 26 33 
127 36 30 


33 9 
147 46 40 
1g 28 10 
172 $9 55 
133 7 43 


a 


13° 53 15 


REDUCED OBSERVATIONS OF 








Dist. | Magnstude 

276.6 rg if 32 
H4+4 [109] 7 10 
4s [20] 9 10 
137.6 | 1g] 9 10’ 
iag-3 | rs} 9 12 
38: jas] 8 9 
389 | 30] F 9 
423 [a8 | 8 og 
Sr | rg) to a 

fq |r] oo um 

2758} 4] 6 8 
4g & | ttertt 
agz.7 | ao] 8 33 
rot 4{| io ot 
tote } 1g] 9 FT 
am6 jag] 7 43 
336.7 $/| 9 10 
grB.g |. | cewees 
ct [as | 9 88 
Got fag] 7 om 
1996 | a5 | 8=8 
405 | &] 6 9 
129.5 a3 & 
2545 jas | 8 to 
asf 4 | t3=13 

357-7 fii 12 
a672 | ro | 1 4F 
as5-¢ | 8] 9° 10 
ag3g | 8) 9 os 
149.7 | 8] 9 I 
asoe | 5] 9 38 
312-5 6 | ro=10 
193.6 Siam 15 
ajzok |e} om 
t17.9 | to} 100 88 
Sst |) ra] 10 

az70 | 6] 8 a2 
goo.o g| 10 11 
4st |es| 8 10 
10.2 | 10° 10° 
agper jas} 8 32 
qso6 [aa] 8B oat 
tgo6 | 13] 8 43 


Remarks. 


Epoch, 1846.16g...csccssecescee renee senevesce 
Poa 36.7, 39:6.. cugpeecccoucse we ce secnee 
[Tikie obe gives 127 icant the P D, but there 

tena! Aave laken place some alip of the apperatwa.) 
Fine star eccsseccccccnveteccearsencccsesencs 
[The obs cetually gives 4g7 110 for the RA. But 


the wire wes wndoudledly mistaken. See the 
wert obe,) 


tree eens Pee Pee POT OTe S COC COO Ceeert Teer riers) 


menar7 273-9, 275.9. Something caught my eye 
with + moran hye page cgthediomary 

; bad 
rere 
ln my observations. 


Pos estimated from dingrams...ee-ccesnveneusere 
Eathewted position. Wire broken ....... eosrece 
Position estimated. Wire brokem....csccseeeeene 


Peete eee eee rr ence 


eee TOT Orererr Cerri rrer ers 





1$9-9, 139-4. Pine double  ...s-csceewesoere 
OTP TT TT TIT rT eee yer rey: Peereeteneserenes 


ee PERC SCreeeTIereSeeri eer i rc erie rerrrs ris) 





Pec ere CeCe Pere re Serer rs) 


A very close double and a close triple star involved 
in nebula, 


Neat star .....+ 





Pos 313.6, 311.3..-..+ PITT TTeeerererererer ety yy 
L red; chief of a cluster ....ccseesecaeesarewue 





(TB. 3294 does mot exist.) ...ccescesssccseseeers 
Dist = 87.35 by 5 oblique transite ......000ecees 


eee CCPC e eee ee Pee eee ere re Tere rer) 
















10 $9 26.4 

















































4410 | 10 59 48.7 
44rr | an ot 58 
4gia | ir 1 49.6 
441y | rt 2 128 
44% [11 § 34-7 
455) 11 5 45-9 
qa 
4406 | at § $43 
o4t7 | 1h 5 55-5 
agrt | or 6 90 
4419 | ur 7 110 
4420 | 11 7 ag% 
24.6 
4431 )ar 3 14 
4432 [an  s65 
4433 | in 8 29.7 
343 
4424 | 18 11 47.0 
443g, ili — 
4426 | rr 13 42.8 
343 
4427 | 11 14 Bo 
4428 | rr 1g 15.6 
4499 | 18 1g 194 
a10 
4439 | 11 14 47-0 
4431 | 10 1g 47-2 
475 
4432 [3516 Lg 
4433 | 12 16 46.0 
—— | tr 17 19.8 
4434 | 02 18 ga 
4435 | a1 18 54.6 
4436 | rt 1g 67 
4437 | 87 19 31.6 
15-3 
4438 | tr rg 15-5 
16.5 





—— 


DOUBLE STARS. 


Remarks. 







































































































207. 








| Too il defined for mensare ; attempted with 320, but 554 
worse and worse, desinted, as 1 ceased at 
to be sure of the small star. I have, 
however, no doubt of its double. } 
10 ony double, bat too — for =e 555 
whtwded vom 
105 2 42 1s meds ¢vecwecrassasepgas peceerere erseeeees 700 
142 4 10 28’ csncees Eee Serererer rier Sndserecases 434 
TR 4a Sh: | Mi | 28 EO HL ccs nnncmaone papepeawevcesweQog eesinsasae cece 453 
$2599 30 | 3RtE | GL TO AE lice swewere rere 448 
149 23 58 i2 s BE wind: dreadfully ill defined (y Corina) «+++. 434 | 
1$3 14 $9 | ta8.5 | eo) G 34} (This I A agroes with B} ......6--- se eer een eree 973 
14°39 15 | [The eter is ne dowbt identical with that of / 773, 5$° 
No. g, bat fo eoneiliate its RA with that of the 
other observation, a double mistake of the and 
wire for the first, and of 5° error in rending the 
chronometer, must be admitted, which dons the 
it A comes out as here set down.) 
160 30 59 IE piparns reer ieaaeeve esegacecse -- | 546 
14499 43 a0 | A third 4 24 m in same Line...... pevesce tasvenes 437 
r18 58 g7 Tost | Pod 256.5, 262.0. 000. csesseaes beecedieece evnee 45% 
4979 Omen e essen ences reeeecasorteernrerenerrence 446 
14645 19 33 | Led; pos 281.5, 2840 ...... datvacna i. 476 
3.9 TE | carnrerennseasusceasenseeeerseeenees toes 692 
136 59 48 10 | Points exactly to a grid stars... .sese0ee “ $53 
fig tf ts 12 | Pos 352.5, 3§0$--006 sedeecescesaucuseescseses | seeaee 452 
134 58 36 9 | Fine, Observed with g20.......... reer est y yes 774 
$7 33 9-9 Bip ty ap ieceer ore ee which barely divides 685 
it ; in a very fine interval between thick clowds, 
165 57 54 BO | sseees Odnevenmereccsseeeceeseansssasacasiase | reeees 7as 
668g — | even | oe | asueen Vislantiy supestel to be com double, cen L ciscay E 
Twice marked as elongated with bighest power. 
132 37 41 774 
37 27 ix [edaves 542 
172 §0 35 a. | teers 779 
¥19 58 2 452 
149 240 | ghee | of gh £8 E coccccccncecssenescectretechb+vetesceccaarcoe | $9044 435 
343 | 1480 | 10} of re! MM defined coc cccee cece cscccouccecescscccenes | seesee 4% 
t1g $7 $2 18 | The following of two .....0scsessees e 452 
44 544 BE | BEBO, 239-8 sscesrersererenrssesencs 436 
§ Sp | BOR | FE 1 IS 30] ccccrrerccccnerartrarvsctescacerccscapenbage | sveces 692 
15q «1 40 8 | Suspected double with ay and though ill defined 793 
almost sure; 320 with a triangular aperture . 
— it; messure good, though tremu- 
7236 § 10 | sccanee weccese eves scecsesweuverctesssscseres | sepecs 683 
150 42 65 to | Fine star; 3} 292.7, 293.8. [Marked os close 433 
144 33 34 436 
959 45 ge ee oA A CL TMBIO ccccscrrsesccseceresectetenseee | erece 442 
1435.20 | oct | ra] ro 13 | Levery rod p22... sce cscs en eeecee se ceeentewenee | seers 433 
tra 46 41 $59 } 
45 55 ad 
128 $6 25 S10 
56 43 574 

















Ko. R A. Le90.4. 
bh. me. od 

4439 | IE 19 $0.9 
——/| tr 20 23.6 
26.5 

44g0 ) TY BT 24 
444ar | TE 21 Shy 
4442 | 10 23 92.7 
4443 | 11 22 63.6 
4444 | 11 23 308 
$445 tr 23 53-3 
56.8 

i 
4445 | Il a3 Seq 
— | may 
' 

4447 | TT 34 24 
4443 | 11 24 39-8 
a4) Tt 24 44 
4450 | TF 24 47-9 
445i | 18 26 an1 
4452 | 11 25 240 
——— | TE 2S 54-3 
4453 | 11 26 12.8 
4454 | 12 26 49.5 
aess | 228 = 
456 | 12 28 rey 
16.1 

4457 | 11 28 397 
4458 | 11 28 53.9 
4459 | 1h a9 qn 
asfo | tt 37 g2 
69 

23 


126 18 23 
351 44 19 
44 18 


BP D, 1690.0, 
o ’ ’ 


101.5 
ilo 
169.8 


REDUCED OBSERVATIONS OF 








15] BG] cerencesceraceeseesscsasennreesrsreasees care 

WB] os? 9 | Pime tar .. 6. . esas st en ceee cn seuensenseearnsy 

20} 6 9g | N.B. I find a memorandam to the effect that this 
star is triple, for that B 3¢9¢ is w fine ast clase 
double star, but I suspect some error. At ail 
events it has mot been verified by subsequent 
examination. 

ts | 7 92 | A third, more remote... css aecrne rete eenver nent 


&| 9 1 | Position estimated, Wire broken 





20] 6 22 | L very yellow, The proceding nd northern of to 
w stars, 6 mm 
TR | TOMID | ew cnss rere vere renner stew as ae ss eeeU ew ETO wa ee 


6) 6=6 | Pos 29.4, 304 (17 Hydre = H. ITT. 96), The obs 
gives 7.9 for the seconds of R A, which arises 
fram the movenble wire having been mistaken for 

fixed 





20} 9” to eoecveges 
6) 9 drese 
Bo] 4? ta errr rerrrr rT tt tt . 
ee ae) orrrrrrrrrrrrrrrrrrrrTrrrrrri rit) Tir trr sr * 
3] 7 33 

ereere | cesseseecncusnnacauacse senccesooscsccscconce 


3| 7 8 | 217.4, 297.7, 225.87 go Leonis. (iter am Ba ne 
dowbt that these measures are all misread 10°, 
Seo al] earlier neasures of this star.) 











9 | 9° to | Very teat star... . 2.2.00 cocrenesseee pensenee 

WS] 9 BEF wcseeue seauaaenerene eee sees rennan rence ease 

40] 6 9 | Mean epoch, 1857.051 ceeeseseeeeerreee wabeest 

ao] 8 13] wssee eurevevse $eaepecacscreerennsssoesen sere 

ag} 7 Bt] ..sseee poccece ceersseageecnsee iveuvenshee pee 

a | t3=33 | Hose bright ster o p.- * 

ts} 7 39 ge panevacctees te escccecceccescursosacsnres 

1a | 10=10 ane MAP verereeecerene sewneastsessen 

10 | 8 9 | Pos a good estimation by meridian wire .....+- wate 

to} Bg | Chomds wc..ceeererensccenee cn bevetesseggecses 

10 | 7g | Pos 177.6, 177. Beecearerseeseure cone ease 
’ 

sh] MLAB Rrtate cosscsscessesserersaves 

6) 9 10 | Very nent stars... .saesenenwren’ 

2h] 6 & | Pine star, large & yellow -...0.0e00+-+ 

az} gf aw! sees eeee eeaweceee 

6 | 6 10 | PPPTTTTTTTTI TIT T TTT 

9) 7 83) A third, larger than 13 Mm «.-.sceeees 

Pee) et Oererre rere errr rr aacececece 

wz] 9 BO] weenee cawneareseenga oorece 


a 





Bynov. 
ehreee Ae 
B. 3594) $54 
+ 35995) 542 
B. y604} 587 
te eaen 437 
eteece 43% 
seen $57 
sees 776 
B. 3631 | 432 
«ee | 543 
papase $76 
A. t3s¢) 452 
con | §50 
eusces 686 
A. ass6) 444 
B. 445} 58s 
renee $53 
specs 550 
XZ. 1553] 689 
B. 4670} FE 
sececs bao 
see0 559 
trees 435 
$47 
oonaes 442 
B. 3696) 437 
sececs | 692 
shinee 436 









ee 


E 





um 





ary 38 
143 43 


, 852 38 


mar rg 


111 35 
132 46 
160 a5 


129 59 


137 32 
167 26 
125 48 


160 26 
a13 4 
174 41 


133 10 


143 46 
145 40 


138 54 






















Oe 


a= BY 4 Oe OO wow 


DOUBLE STARS, 209 


In the following part of w cluster 1.06 0..ccceeee os | tease 









Too il defined for meatare ....-- 1.2 ese eee eae ee avacas | SBt 

Poa 341.4, 140.8 (8, Hyd and Crat) cise sececeae | Ae a37B) S47 

obese ere) | 
longer examisimtion would be desirable, 

Tremalous and ill defimed oo. 00.6 ee eee eeveesens | treere $72 

Pos 4941.55 944-0; well divided with triangular | «.+-:) | 445 
aperture and a passable measurensent. 

Trimmgular apertare seceesecee steer creer tere 446 

euanan | sasiue 690 

sean | seeeae $76 

[Marked as double in BY ..... sasseracvedeses se 432 

A third star rz m farther .. 6.50: cscescsenesenne , B. 3836 445 

Pore bento ststencsaanngece 444 

ceecvors 443 

<éined'svasWauesdeeas [| esate 60 

st reeewmecrerertrenwersseteceene | steees 788 

oss teecesecsenceseee cesses csesseages pistes 584 







Pe se seesasenese Oe esse ees eseneseaee Sseeeueae eaeres 


x2 | Very delicate and beantifal, Small star perfectly |B. 3850 
onan and well detined. 


BO | nes cccscca ss cnctascncssersrersverevbareesaes  esceus 
6'| Mean epoch, 1936.136 ; « Chametrontiv........-. |B, 3965 
9 eeenee eee eee ee ee veeeee 
10 | Viewed and measured, but mo place oo. .escccreere | eevee 


rx | Pow 24 3e8y U5Reby 1GO7 eee cee ee eee e ree ree eeee | cere 





BD fea eeewncawananan ee eeeeeeneae eee hehe warerene B. shky 
sol y +B; ORAS 10.6; flne Ho... ss seen +oee * 

+] . Pere Tee eC Pe Cee ee Cee ee Tee ee etre reee | eeeeee 
9 wees See ee eee ee ee ee ee ees 








A very fine double star cc sceccsesecer rece eeceee | seeeee 
Too ill defined... 1. gas Cereeeas tan ee erthoese rebes 





wat $3 


147 16 
152 9 


158 32 


146 40 
49 ~«§ 
146 ¢2 
iga 15 
48 9 
ico 8 
103 $3 


45 


a§ 


7 


26 
4 
44 
3° 
19 
43 
7 

















REDUCED OBSERVATIONS OF 


Rewarks. Synon. | Sweep. 


A fips double star wo. cess ncaccesesteenseseees | eeners 


[P D wncertain, owing to a aedden jrmp im the | vee ee 
sero stars. The former to be preferred.) 


| Fine dowble star ...-..-+ ex escsecvcases wariewss a. 402 


[Probably 20 error in time) 


Pos 245-9, 248.6, Both stars yellow; a very fine | B, 3967 
object. R. 14 













Pre TORT eter eee: 


Very ill defined 


| [Lamenille’s RA exceeds thin by 35" pers L. 5133 


dies wise onppesed would give | 13 05 49.8.) 
L fine yellow, S blue; past merid.. 


Pos 335-6, 336.8, 334-3. [Marded as dowble ty B.] | B. gage 


AB. Pow 121.6, 120.5, 187.2, 206.3; @ Crucis .. JAC. 1426 
| ac. Pos 198.6, 196.8... 1.085 S daveusoeanen wees | + tga7 


AD veces cccnsussscccespecssccsspssssngsssen | 4, 029% 


AF. [The angle probably misread 20°. The dia- 
gram agrees with this, and the true reading waa 
doubtless 103.7.) 


BB ce cccuccccnncansecccesscccusscqusessscg a) enenn 
AC, 

AD. 

AE. 

AF. 

(Cp 

(Query if RA should nof be 12” 16", which Aas | ...... 
twice been registered im the equatorial mearures. | 
Double. No description ........ eeeacetaciases | earece 
bbe aS aise cede ceases nevarss evenets stayed 

Pos 97.5, 38.4 (y Crucis) co ss cseece rere rreeeees A. 124 
becece Oe ects eeeewa cesses eessscesasscumsocen 1S, 16Gy 


43" 





DOUBLE STARS. 211 






eseaas An elegnot triple star forming nearly an oqailateral Iz. ‘ore 
triangle. Between 2 bright stars, 7 m, 


+ 





4539 | 49 | spsgae (y Centauri.) {Pos estim from ding] 
tidediy elongated in a potition a# per dingram, 
with 320 an onl telengelet apertare, but all attempt 
ats measere confounded by constant boiling and 
working of the star. 
4=4@ | 180 with triangular aperture shows it elongated; | ....-.. 
320 fairly double umd almost divided. Pos with 
eo = = pts with 430 (which shows a black 
vision) = 343.3: 
cesses | Seen decidedly clongated with 320 and diminished | ..-... 
aperture, but so violently agitated and ill defined 
that no measore could be got. That set down 
may err 20°, 


133 | nae | cere 4 {y Centauri.) A star 4 m, which I am very mech | ..... . 
inclined to believe close double, but could not 

bi it owing to bad definition, ‘Tried y20, but 

it will not bear that power. 

















rit 


4 
















—— | 53 32 24-5 9=7 | Avery fine double star .....-eeeerecerere 598 
25.0 3 7°} Pine star, but ill defined. ........05 os in G98 

4540 | 12 32 25-5 gag | Pos 171.9, 168.6, 169.6 583 
336 | TH | 654 | 20] GHG] correc eres ereeeerererces 


g- 9} Pos 166.6, 166.0. .0eeeccecesreues ceececcnusess | seacce 569 


4540 | 12 3% 29.7 In cluster, Pos est from ding ? Beeseensstussnts | erevee 778 


4543 | 32-33 45-3 a | 25] gta | Large ata rod sec eee renee ec cece wesc eee ewe ens | ceenee 

13 “ At times sure of the existence of the small star, at | ...... 8 
454 a others I cannot see ft. SS te an es 
to-night. I should like to see it again, thot 


the whole there is hardly a doubt. ce it, 
however. 
. Viewed again, past merid, the stars being now much | ...... 7384 


clenrer and better defined. No doubt remaina. 
I see the small star steadily, but it is ee F, and 
not above 24° dist. Power 2g0 insulates it com- 


pletely. 
4545 | 12 34494 | 18495 9 189.3 | 53 Poe 285.4) 189.3... cccccceseceseascsussasese Pb oseeee $69 
$545 | 1a 35 14.7 | 161 49 23 | 283-1 | 75 Poe 322,6, 282.foccccesoeererecsstssensttesets | sseeur $76 










159 2 53 B. 4178 | 434 
2 42 R Dt cota nesteerereevenceerenreeeee | sence 432 
145 33 24 
11g yO 30 LTS | HO” BE | wes ee ecw ner enst ete neeetusennanererarertrer | ener 


$547 | 13 35 440 


4549 | 13 36 40. B, 4:32] 436 
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Ro. 


455° 
4533 


4552 
4553 
4554 
4555 


4556 


4587 
455% 


4559 
4585 





RA. 1859.0, 


nm 


12 37 


™ 99 


t2 41 
13 gt 
12 42 
12 42 
12 44 
12 44 


245 
m3 45 


12 46 


2 47 
t2 48 


-~ 
— 
ww eo 


ad, 





s6.0 
584 
10.5 
13.4 
442 
iG. 
qt6 
35-5 
10.3 
39-6 
39-7 

70 
19.0 
43-7 
40 


4.7 
3.3 
36.7 


40.0 


IN§ 
51.2 
516 
45.2 
43-1 
443 

2 
37.2 


27.3 


gi.0 
53-4 
13.6 
15.4 
4s 
475 
16.6 


314 
23.2 


25.7 
26.2 


12 


NPD. 160.0, | Position. 


eo o# 
156 32 46 

ax 38 
1353 4 

$3 3@ 
135 $5 59 
tif 49 13 
9935 3 
20 68 
yz 8 
146 


uy 3 


137 
11g 13 0 


126 
2B oo 





934 
89.5 
gar. 
387-5 
u37 
46 
308.4 
28+ 
903.2 
15-5 
15-9 
83.0 
83 
349-5 
182.8 


s84.1 
258.0 
251.4 


3514 


413 
128.3 
737 
22g 
2246 
75-3 
2194 
87.3 


83.5 


B14 


2786 
a7o-3 
185.0 
187.0 
242.0 
2380 
226.0 
2664 
3°74 
56-5 
163.3 
ph.t 
74 
129.7 
53-1 
58.5 
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Dist. 


Qyvv98© woe yew 


22 Qunnwae da 8 


“www 
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Hosa L # #p, and anothernf .....06.....6- ve 
Poa 16.1, 15.0.......+ CNaen snes HeRsdeunseeuess 
Foe 26.5, 16.4, EGB «+00 -secccccrberersrscssee 
Fine D star, but ill defined ...... 006.4645 -000e . 
Obe gives R A ot 67 12-7, but if a mistake of the 


wire be presumed, the result is as bere set down. 
Weil mensured .. cece ee ccen secre eee stesasenas 


[Pos 215.4 in MS., but this iv irreconcilable with 
the diagram, which represents the small star os 
chont 20° ap (or in pow 250), a0 that no dowht | 
the reading west have been 251.4, and the 
Jignres transpored in the writing dawn.) { 


(in this obs the pos ax meamered agrees with the | 
diagram.} 








The and of 3. The yrd is north of both... 


Pos 225.8, 224.3. Both red... ee seereees 
BRA SS IB8G csc cwcaseweaes saves 
Points exactly to a grd & = 1¢m...-..- ee 


f Centauri. A most beatiful object, bat il define 
to-night. Bears lamp illamination, 


Pos S20, 8g-7. The most delicate object imagin- 
able, bet too ill defined for measures. 


Viewed, A most beautifal object, Another measore 
eave 73.8, but this was on Pe-cxami- 


nation, 


Large star very red..... eee beceseeneresuas 
L very red, S white ...... 
Pine @. Pos 185.2, 184.7 - 
(8 Mureew.) Fine #. Pos 187.8, 196.3 
Pine. Pos 241.8, 242.2 
Pos 236.8, 239.3. Fine m «..- 





a4 eeeeen 
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9'| Poa 96-9, 99.1. Fine star....... pane 
9 | Pos 99-4, 97.6. Ebegant object ....--cs-seceeer | ceeeee 581 
7) Comrse, B. 4420 + 4gateccsscccsenssecsen ees 79° 
7 | (at -+ 22 Cemtanri)........ Peace ceredrssorecs $96 
B | Epocts, 1836.192 seccccrccccccerescssccssstre E 
EOD | wressscrccterterccnesssenensatecsases 733 
Orret rir reer rrr rer ror rer rrr Trey) shy 
eeeere 568 
Ace ren reer en resent eaeen eee enet ees eutanaaus 779 
beatae 779 
(3-7) 3 10) Mesn epoch, 1837.450 .. 220-0» setvravecedscns E 
to | A Bematiful D star... csi cceveencsesesuaecweues 697 
738 
i So 
5% | 15 18 gaa | tap oF BT 99-3 | 25) S$ oat) 7h 
gsgo | 13 18 44.6 | 166 go 4g | 176.6 | as) 6 on 783 
4591 | 13 20 6.0 | 150 3 22 46.7 6 ‘10’ =10"| In centre of a P but much comp cluster, [N.B. This 7 
| obs givea for the minute of RA as, and for the 
degree of PD 149. Both are wrong, by com- 
porison of this ond the next obs. Inf 496, an 
object whose N P D se 149° 3’ could not have 
' been observed.) 
63 I $9 452 3 | teens | Tn w chuster..sseeee cece reece ee cennsseeeeeees 596 
4992 | 13 20 24.7 | 149 49 10 | a228 [ra 7 15 | Points av | south ofa grd star, af about 3 times the 582 
( j distance. 
| 4593 1323 og | 172 6 55 ge3) | 20) g = g | RA uncertain for want of aero stare wi ee sean nee gig 
4594 | 13 24 20.6 | 169 42 a9 995 6 | romno | A teat double wtar 20... cece cee sense memes engine 733 
4995 | 19 25 29.6 | 124 45 45 100.6 6 | roesa | Neat... ssc cceerree en serecdeves scenes asene ton 1 seaese 446 
33.3 46 7 8 | to} 9g) g | Mean of 93.7, 96.8..-++- sesavecerreseneres tree [avenee 572 
6 | 13 25 47. 154 $3 59 oh 1 Pm 8) Pos 94-3, 94-8. Power 320 and large equilateral 581 
am ane ; triungle aperture, beautifully defined. 
4597 | 13 26 2.5 | 189 45 a8 ok f BB] BO BE | cree nsec rtanererastesnwe seteeeses sees . . 564 
—— | 15 27 261 | t8S 47 23 1949 | 6 | Go 7 | Pine gr. Pos 195.3, 194.5 -+eeee rece re reer sees 453 
26.5 37.32 | 191g fj to! 6 7 | Too ill defined for measure (f Hydrm)..c.c.eesere | 699 
4592 | 13 a7 29-8 | 164 15 13 4a.5 | 15 | $ 24] cocccerrrresresertorardaeees Peenecccsensce eo | 6g 
4599 | 13.27 42.9 | 119 428 |... | ws | eeanes A double # sfa nebula 6.4... sere cree reece | 461 
—— | 13 28 ang | 96 59 53 | az0B | 4) 7 & | Fine dowble star (81 Virginis) ......-0+.. ecccce 657 
4600 | 13 23 49.4 138 7 42 wna | ts a | POPUL TETETPTTOCPECRT PTET PererTrTiITery trite y) a | ssesee 693 
4601 | 1329 14.8 | 128 49 24 273.6 } 5} gf of] Wind gusty..ccccsceres Juwseten diiaakwoseeess peewee sho 
46ea | 13 29 58.7 | 194 $0 30 189.3 | $0 | GQ] cere re tense eee eat nes cesta meuensees sees sane | veeees 788 
tor 5° Oo rar fas] Bf gO] renee $0 rene eees nara be besone reps bon bebes seee | denwee 776 
61.7 go 42 | 1904 20} g  gf| [This obs gives P D = 135° 0" go°, but the other | .....- 463 
observations show by thelr agreement that this is 
10° wrong read off.) 
4603 | 1331 87 | 199 46 2g | rg6a | as 504 
gOog | 23 3215.5 | TP 22 25 282.8 | 15 453 
17.4 a3 «13 a8zt- | 1s! Daid 
Ip 23.44 | 2815 | 15 456 
e605] 13 32 4rg fro 9 8 | Beck | a5 564 
4606 | 13 92 11,6 | 112 35 25 | 3508 | 30 S90 
36 30 
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NP D. 1630,0. | Position. 


o 


Dist, |Maguiteds. Sznoo, | Secep. 




























































4607 | We 161 $ 20 ! 0208 eee ee sete sracetneenssisnseebececececess . + | 598 
} FS FOS LIS) SSE svcaasccerenvaninteqeepevncaccasesbacazacca | 0000s 567 
4608 «13 43 123 (6 ga POO 195-0) A727 es cece cence er eensseeneessccos L. 5fg9| $72 
6 43 Very fine star... .ccccceccnsencusssvsnssccceee | ve espe 446 
—lyup 148 21 26 £ 9) ARA=s.0. (4. 142, dnt no stare 14 om moficed |B. 4397] 582 
between the two large onre.] + 4558 
4609 | 13°93 126 43 40 G 10] vcocecesss . $73 
— | 13 33 14 6 56 F 64d avsnwexganes . veuses 453 
4810 | 03 35 169 25 9 F E3 | esessee eree 723 
4610 | tz 45 128 56 8 $OSSI0 | -. eee renee 46o 
— | 13 36 tot 34 23 Gra] cccsuccccecs ce vensecssccce . 698 
4602 (14097 125 23 57 So RH] cvccannn S72 
f am fo agar Tee <« | ceveee | Query if it have not 2 companions ..........0200 | caeses 446 
—j;'77 $ 8) Pos 57.0, 447. L red, $ green = A. 14} «ssseess |B, 4629) so6 
t + 4630 
463 5 13 47 y y i ee omasacoe rere ieerre es 4st 
4614 13-38 g 10 A808 tens eeverravacnanessasssabitadovesecns | saseve 738 
gag | ty 38 gf 10 Bath plow. 654 
—— | 13 39 9 40 | Pus ag8.a, ag 7.7... ceca eee ebeveccess 695 
Go| cavccaverncees ivewsune ee beeeeessases 463 
FF] seecccercvmnsecenas eene Subretancucsuees 464 
4616 | 13 G9 g 12 Rs cana shee bane asgeenvnnseoetsceseace i : 567 
q6t7 13 41 2 is Seal double star ....... aasbesesseces ence Pe ees 4 
— | 13 43 7  & | Pos 235.6, 287.8, 285.1, 7 if A. 197. I certainly iB. pe 576 
R. 18. j + 4656 
g618 | ty 47 Q BE | acnscnrnsesores pesseses | teeeer 460 
4619 | 13 41 BW 0 | scatencerce ossetenscone | cacann 464 
wm | 13 42 6 7 a Centauri = 4, 148. Pos 112.4, 112.3, 111.9; | B. 662 | yor 
good measures with tr aperture, 
G20 | 13 42 tr=11 | 8¢,0, $2.0 436 
abar | 13 43 BOESIO | we ceeuce 585 
q62a | 13 42 to 10’| Nent star { 568 
4623 / 1343 SB xg | The baat of gy ccconesrercrnas 460 
624} 13 43 O88 | ca eaesendsascn 463 
—— | 73 43 6' 9 | (h Centauri.) Maried as dowbte ix eB wcccscsas + | A. tg8o) ges 
—— | 13 43 8 8") (Marked as double in B] ..... 566 
462g! 13 44 94 | 1t8 44 20 9 | cevevessees Cae ones se abba tes baees sd bevences os 4s7 
j 9-7 44 43 9 10 | [Obs makes RA 47'.6; wire mistaken) 0.000006. | wc eeee 686 
4626 | 13 44 16.7 | 1S9 28 go ‘Ti —-{ i Pererer se TRIPE LITT Tiree Tr Tere ee eceers | cecces 467 
sees ‘ yf a evasse 
wis 9 9) A tale Ge WAG 2B fem sh oo “ 
46e7 | 15 4p 325 | br Bg 9 iz | A third star t2 m near ........+ e eenecencassacs eeeess | 58H 
qoa8 [3345 — | 136 27 = 3 rt | § Centauri, class IV, ....00... E 
4629 | 13 45 37-0 | 187 94 19 BO 20] cece ccacece pa scecsescccsces | 7a2 
4630 | 13 45 44.3 | 05g 48 a3 Bg | ee ncccdertsicsaseadrattevebvascnsses sewseeen | cesses s8o 
| 45.8 43 22 ¥ 8) Pos 314-8, 314. b, 30033 anether af ererer rey eoveee | 588 
4631) 03.45 50.0 | 159 33 5 to a | Almost the first in a cluster ....seeeses esses rere eousee | §8q 
4633 133 45 56.3 154 $7 ST 6 51 | Pos 9.5, 9.2. The following and southern of 2 | L. s7g0| 581 
| double stara. 
4633 13.46 oo | 196 52 44 kA 4 |B AB C } Triple Seehackesecupeude Ui dateEManwebaliyouecd 436 
4634) 1345 43 | sag 11 38 9 11 | [This cannot be A. 151, as be makes the position | ...... | 694 
exactly nwrth.} 
4635 | 13 46 97.2 | 167 so @ TO YO] coacesenccsccasess Wosbee erasadone peereeeasas + 783 
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DOUBLE STARS, 






|Magnitude. 


Remarks, 





10° 


9=9 


to 91 
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| Pos 30.5, 28.7. Place by a hurried and imperfect 
| observ: 


ation. Viewed also by Mr. Maclear and a 
friend. 


) A double star involved in « very evident nebela 2° or 


24° in diameter. Three stare are pear it; one 
E 9 m, and twoothers (C D), 13m, Pos of the 
middle star D of the three from the double star 
= 28.°3. See Plate V1. fig. 10. 


A close double ster in a , ery evident large bright 
luminous etmoephers, 2‘ diameter, A neighbour- 
ing star quite as bright has no such photosphere. 
The star was not noticed as double, till too late 
for procoring o satisfactory measure (41.3 7h was 
taken), verified with 2go0 and y20. Wind bot 
from north, and furious, but defmition excellent, 

Pos 27.3 by direct measure of AB. The line of 
jection pases about one diameter of the small 
star (D) on the side towards (C), between the 
stare CD. When better seen, 1 judge the line 
of junction to as much owfside, or to the 
following side of D, and in this opinion I remain, 
28.3 le the measure of A and D carelelly taken ; 
and if we say 28.5 for the position of A B, it will 
probably be not r° wrong. 227, a0 inf $74 is 
certainly too senall, 

Pos 24.9, 26.7. Inv F neb, A * 9 m follows 
about 4’ dist, 





haat e ee een ee eae Peed a eees ss erenewes eenae 


I think it is double, but the night is so very uesatis- 
factory that I cannot get 4 sharp glimpse. 


oeee Teer errr ees) ateenere etre ree merteernre 


me ta B extremely difficult and delicate ....00-+ 

Agri g.1o mep. The RA is 38° too great for 
identity with L. ¢798, but a mistake of znd wire 
for x (or leaving teld) reconciles the discordance, 
and gives 13 54 4-3. 


Peet Tere et eee eee beteaee Yeaees ee ssee nase 


A fine double star, clas III. ina cluster, Pos by 
estimation of degen. 


The middle of o cmbidlipas, formed by seven stars 
10 mw, which itself forms part of a cluster. 


The middle of a semi-elliptic group in a cluster .... 
BOB .g, 207-7 nsec ee ceseee rer ererrrre retire 


Pos 6¢.0, 64.0, 67.3. Both stare of a fine rose red 
colour, or rather a brick red. A star #° m, which 


precedes at 7 dist, is purely white. 


Pos 70.3, 67.8, 70.0. Both stars are of « full searbet 
colour, Two small stars 5 p and « large one 
img are white. A very interesting and 
remarkable obj When a litte lanp light is 
in the field, the stars of the double star appear 
of a fine rose red, the others snow white.—~ 
{N.B. As the measures 444 and 69.4, differing 
§ degrees, are cach the means of three meusures, 
there can be very little doubt of a rotatory move= 
ment. ‘The interval of the observations is 2 years 
and 35 days: 1835, May 9; 1837, June 7.} 
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8 PD. 1890.0, | Posishon, | Diet. |Magoitade. Renarke. 
. ’ ” 
113 22 $4 Gam [ro] W ax winwa 
140 42 — | 13¢0 163.6 
164 §7 17 794 | 415 
13219 2 34-8 | 25 
1$5 $7 33 pa | 10 
126 10 § a6d.g 5 
tr 269.3 5 
143 16 a7 | 285.3 | 1S 
16g §7 4 80.7 | 18 
158 56 35 255.2 2] 33 
144 40 9 ROG SD FRR pied se ori tinnescdanewayseeacsawuseggaaceas 
162 97 33 108.5 Bp Phare | cc ccwe secre css ses sseeeeccrdrvenseees 
3 5 38 49.0 Bf Wms | Very meal... -.. cere rece ccameawesaanacee 
i320 7 37 90.8 $ | TO OF] scree re rce etn rare sseeesen ase sess snuns 
123 aa oo BOGE | BE 9 mg | cc ccccnscnscnscccecensserecerseresvesesse 
1S at 43 be PererrererrrTTe Te TTrrTee er rrerrer 
132 28 45 ywouo | 15 | F ro! eser be neenseaeeces 
137 23 8 22.3 ER] GTO] ccccesncscenvcgecnssssssas Pee e en cewee Oo nse 
22 GS | 20] G 88 | cccsceccestcerrrerrewettecesenreccesteasrsee | 
162 46 o 1394 =| 9 of) Pos tzq7, 142.8, 139.45 half weight allowed to 
1j4-7- 
13 4 7 274-2 $] tO ral ener PerreererT Tere ere rerre +. -- 
199 Gf ce | arg6 BUG WY csecreceteeevecsnenennensecacssnaacsesag aces 
wig 2g § 96.6 | t2 | O FB | oravrcccrccscsnsatsccecnsyseseces ree < 
18g 19 23 28.5 4| 8 9 | Pos rag-5, r27.7, Elegant ee cecessseeneress | 
13 15 §5 701.6 31 6 10") Pos 301.7, 308-8, 300.3. Lyell. Sblae, [Lacaille’s | 
star differs 3’ in P D, probably some stip.) 
147 39 §3 162.3 | tg | 6 8°) Poe 163.2, 163.2, 161.8, Pine # -.... bereeeere 
4 
ao ag |f O58 é. oi seq Centauri) triple, dreadfolly il] defined .... 
142 77 32 143.8 7) ro OF fon naqeerreceverscsrscacucers teeeee rrerrT es 
soa 58 a2 aya | 18! 9 ¥| POTETTITITITTETT Tere eeri ree eee eer: eeetrveves 
96 58 55 165.3 &| oo 7; Fine domble star... 1.0. - ee cceee rece nen coees 
144-2145 cyte § | 10 10° To the following part of a claster.......4....--.- 
143 51 46 | 26g | a} 8 84! In cluster; very ill defined .......-....... temas 
100 §3 $3 qiock ooaces Suspected close double, but too ill defined for cer- 
tainty. Pos estim from diagram. [N.B, There 
can be no doube that this # is Z. 1337, with 5° 
tnisreading in P D.} 
198 96 a8 158.3 7,30 41 | PETETTECTTPETariirr reir rrerr ier rrerT errs) oo 
m3 49 0 319.9 3} 22 a3 | RA somewhat uncertain for want of aero stars .... 
rao g5 | gg | 20] 8 9g 
164 52 t | 359-7 | 8) gf 13 | 
rag or ad 
131 45 © 
1§t 41 25 
154 7 28 
14 4 27 
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Seen elongated with the as power (180). 
Tried 320, but the night would oot bear it. After 
3 long and troublesome examination, 1 succeeded 
in getting a aure elongation with a notched disc, 
with 2g0 amd 22 inches aperture. Very delicate. 
Distance cannot exceed | or at most F of a second. 
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4683 | 14 25 414 
4685 | 14.26 6.6 
4690 | 14 26 ty0 
4693 | 1% 27 45 
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DOUBLE STARS. 


217 








9g | Pow 78.6, 77.7, with 320 and sa neh apestune, 


Rs on wwe As 
“ 





Beautifully divided, and weil meesured, 


A group, t2m, attached ..,+++0+ 
Yellow and blue, Gne colours 


ee ee tenement weer 


a Cenfawri. Both yellow, nearly of the some 
coluur. Pos 212.8, 214-8, 214.8, 2972.4, 214.6, 


Pos 215.6, 296.4, 214-1. The woret definition of 
the stars I think I have ever seen, 

POO 31 §. 0) 824.§-ccccccccncccvsncccuscessssces 

Pos 214.1, 217.3, 217-9, 213.8, 214.6. Definition 
beyood anything saperb. 

Pos 216.6, 236.5, 215.9. Stars working. Defini- 

thon curiously Aeiry. 

(a Cireini.) L white, 8 yellow, superb . Pos 
3G3. 31 245-3» 242.4. 

Small star pale yellow. Pas 244.7, 246-0 os ve0eee 


Pine dee es ncnesescccsssnreasss ecnescess acess 
Pos 200.7, 200.3. PFime fe so oe ce ee eee eee ee ee 
Clasa 5. Rev of B. ** doable’ B,,... TITTTTTTe 


Strongly suspected to be close double extremely j 


uneqeal, but no time to verify, and a S, Easter 
rising. 


Pos 138.8, 139.6, A grd ge = tam ....ee-s-.-- 
Delicate. Too mach wind for a meneure 
Fine ®. 54 Hydre = II. 97.2.0 .c00cecseesees 


L orange, S greenish bine. [N.B. Both obverne- 
tions rightiy reduced. An error of to" ia one or 
other chromumetric reading mest ave been com- 
miffed, | 






Very nent star . 
Pos estioated eo diese ese 


eee ee eee nere wer eeen eae 


sb aeweeeeeee 








Pos 218-5, 216.3. Both stare high yellow, almost | D. 5073 


orange. 


rrr rereTe rity Peet ere ere eri rete errery 
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218 












BR A. 1899.4. 
hom ad 






443 33 
43 
14 43 125 


14 44 12 
12,5 


ao,6 











£53 §8 
st 













10.9 







13.2 
142 


4 47 388 






14 48 15.7 
14 48 56.3 
1 48 59.3 
14 49 141 

16.2 
14 49 58.3 

45.1 
1451 Bs 
% SI 95.8 
34 $2 334 

49d 
1% $3 255 

26.9 
14 $4 33-7 




















4 $3 43-7 
14 54 249 
14 56 42-7 
14 56 55-8 
to §7 36.8 

33.7 
14 $8 395 














144 4337 

43:48 
100 14 48 
rt) 


5° 44 





1445 38) 197 1 9 

2.7 TO 39 
1g g6 28.3 | rig 68 27 
14 46 47.7 | 148 37 40 
447 13 | 24484 


41.0 41 13 
14 59 14-7 | 149 44 46 
18.5 4 8 
14 §9 20.8 | 114 23 32 


REDUCED OBSERVATIONS OF 

































































Byzea, | Sweep. 
Poa 323.6, 231.75 fine a eae We race 694 
Pos 224.5) 225.17 fine Hesse ce ceeeesecseeenee | seeeee $77 
acuceageamsinecelamiatsvanicicccesesbs 658 
eae 785 
58a 
There is reason to suspect the i ascenalions of the 596 
Inst two bourse of the /. - 
Fine star ..ccsssseccaes paccccencces ct en seeeee bg, 
Very fine double star -....-. pensoncasesere 695 
Very nest star. ....-+ Perer Seer rrr pee 453 
=e os $73 
446 
8 measure. the whole aperture having left some 
doubt, and time being in consequence lost. 
Delicate, Query if it have not aleo some kind of 447 
nebulens or furry appendage, I remember fancy- 
ing something of the kind ia lngt might's obser. 
vation of the same object, 
Pos 43.1, 41.9, 419. [N.B. This obs makes the $75 
minute of RA 48, but both the other observa- 
tions agreeing in 47, that rowst be preferred.] 
PPPPTTETITITITITiTrirritiiiie ite iit 5% 
coer scracdseteeresesengesenacccccccesarcorse | sesuce 734 
L yellow, S more w; & curious coloured $88 


star, not a bad of a Centauri (is H. 


145.28 = Sh 190). 


























“. Peeeet errr rey 






The chief of u pretty bright group 
[B. $244 does mot exist) -..+++-r-+seeseeee sees 
Wind violent 


reer et teeter errr eros bee se bee eewnaes teewee 






Pree ert tree reer eee err ee 





Very fine double star -.- 












(x Lupl), Suspected with 180, plainly seen double 
with 420 and the whole aperture, in spite of much 
flare, which rather assists the division. 

Pos $35.3) $29-f +00 e+ e+ 

Wind violent ..-.ecceeerees eee 

The southern of 3 











eee cee en eeenres 








Wind violent ... 


Pos 24.1.7, 243.3, Large pale yellow. A most 
delicate and beautifal object. The emall star one 
af the most minute companions to so large a one 
im the whole list of such objects. 


Pos 236.5) 297-8 -- ss cep ene nee ensasneenereses os 

















ee eeeeesane 


Prete Ce eee eeeereeess Pree tee er ere er) aeeree 


Xe, 


4737 
4638 


4739 


4758 
4759 


RA, 1990.0, 
bm «4, 


™% $9 31-5 
4 59 H+ 


434 


93 


15 9 564 
1§ 10 43-9 


NP D. 189).0, 
e # 


165 39 7 
126 16 49 


ma § 


136 a5 — 
141 25 $7 

26 42 
138 § 4 

4 57 

$35 
7 48 43 
ijt 40 to 
16% $7 0 
332 3 1S 
169 35 § 


135 35 $7 


o 56 26 
143 25 14 


a5 46 


145 3 $5 
ago 43 8 
48 20 
48 30 


, $46 44 33 


137 35 44 
164 35 20 
433 56 52 

56 5a 
137 15 35 
137 15 35 
97 36 & 
147 22 yo 
126 4 30 


13°57 38 
rqB qt 30 


* 9 


98 34 41 
169 46 40 


DOUBLE sTARS8. 


Position. | Dist. |Magn 


BPX 
1éo20 
ayk 


{ 1534 


tee. 


seasee 


134 
6.7 
12.0 
2550 
23-3 
298.7 
6.5 
98 
136.5 


173-5 
47 
306.7 
201.5 
180k 
ITQ.E 


TO3.g 


77-5 
434 


* 


35 


Bae BT) Pow 199.9, 2O0.0.ece er erereerntensrenes 





10) Athirdetaraf . ere cere nererenessos 

it Me. Nini PD ane ¢ 1 Wind furious, 

Sr ee Ascensions precarious in bey. 

tt |) [Nasi PD oe 126" 5’ a5%. The RA of this obser- 

ce wation is to be preferred, The P D in one or 
the other obeerwation requires a negative sign tn 
the index reading, which Aas been inadvertently 
omiffed, and ne growad exivls fo decide which ty 









right. 

6 | Clans 5 or 6 cece cecscescenesuecnerenes encves 
6 | (f Lepi) .. 0.002. eUiiedacinpasasisbacaies ened 
FY ARA GS cocscreeereneseecsesennsones 

7 | {e Lapi) oo... (asentnaeiens sbalednemionws a oa 
6 thn pedals RRA ocecassapasces 
7 | Pos 144-3, 144-3, EGG AH os ee ee cree rere eenenees 
+. Exoeasively elose (jf double). ee crerseeretenes 
BE] weceseae ee senensnncsousescccucsssazees “ 
BZ | vecrercsscesrereserrersoeeuseseenece weer 





1o’| A third (? if de) eee cree eee ceeern ener res Senee 

A very composite or multiple star, consisting of a 

chief star 8' m, and ype ao doen of 1a, 03, 

14 m, all within the distance of « sixth clas 
double star, Til defined. 


se+ee+ | Curiously multiple, One of its companions is close 


9 


double, painting to the Inrge star which ie 8 m. 
The mmaller stars are 32 of 13m. Such mul- 
tiple stars ore rare. It is a close group, mot 


above 14 diam. Im the diagram 16 companions 
are laid down. 
»» | Double. No description .. peaee ore 
GR] cs ccssescnscssescnccccseccqecntecnecees coeee 
9 Tee eee eee eee eee eee eee ee ee eee eee eee a) 
9 | Pos 14.0, 10.2-c0 creer ereeeeeee oersrreesoncere 


BE | ev seesecas Seat eeeeeeeee Per Peeetree Perr e eres) 


t2 | {Right reduced, but B's RA differa 24°] .... 0.0.00 
9" | Pos 298.5, 299-200 rer eereesererererrnssesecess 


"7 | Poe 136.7, 1368.45 (# Lapi.) p! + »? Lupi = A, 
180, 


6) a’ Lupi. Clos: double. Mean epock, 1846.221 .. 
i | . 





g’ | Requires verification -.1c+reeaecterenererse cues 


vas’ (y Circind.) Pos 109.8, 110.4. A momen 


6=6 | A bewutifal ob 


glimpse with 180 indoced me to apply y20 

tz inches aperture, It was them cleanly vided, 
ani these are good measures. 

Pos 104.4, rsa = first 
with gfo, which separates the stars uy} Gener 

the other bp the sane power an ates 
reduced to 6 inches. 


TS | ac cw rrr e were renee here ae aeeneeae heen ween 


rr | A RA we 64.25 ce ccwcsecmeeceereererssrsacces 
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Bemarks. 





eee PST IIT ere r eee rer Teer) . beet eee 


f 10 | (¢ Lupi) = 4, 18s. Place by Catalogue 4 in RA. 
Pos 173.2, 173.5. 


The obs gives 6s" NPD. B makes it 164° by 
i8 obs. I have misread 1°—if it be the sanse #. 


Both ruddy ....46-.4.---++ is 


2, 


re ee ee enee 





Gf 10 | sreseeeseneerreresnserrees ase a neseaees 
8 a: | Leed, 8 blue .. eeseesee sesesenees 
Garg! | wnnncsancsenves 

& g | Pos 191.7, — 

tomro | Very nest star.. 








y 9 Neat star . oe 

3 om caged: asus te¢enocanasccce 

7 Bl wnweccenesrvsssseaae eees See sesesee eeeeans 
100 21 4f 8 9 | [2s PD for 1826 be poo? 7’) -. -- eee eee eee e 
113 15 58 8.5 7 ro} Pos gs, 75. Fine te wccecesseseces op cseses os 

roero | North of zenith, too late for measures .. 4.6644 6444 


L white, § yellow, Put 225.4, 247.7 eeeereurceee 
1 inden cebtuanihenuc arab MeGuane: Ds ee 





IO | «200+ ere rte ere eres teeter eee ne ee eee 


9 Fine &. is tox, 83. N.B. This oba makes | ..-.-- $77 
the minute of KR A 18, which being a manifest 
mistake is corrected. 


a 


4 3 















































a 
| 
tog 18 § |) qeork 
tg8 t9 497 226.5 
20 50 | 3240 
346 48 51 299.8 
49 16 295.7 gh} Fos goo.y, 2gK.8...000e wecgeavasdsneonsaawanen- |(sesean bog 
4311 | 291.8 +} # a1 | Pos 292.0, 291.5. Neat star..... «| 469 
142 316 42 204.7 1§ g 8+ wera ctw rerere tree enemas swesaresersererse | teeees 748 
96 24 24 176 [AB] og ra’| cee csaaenee sosecessceind pietasadawacswranven, |easeae 608 
169 53 46 | 269.8 25} 9 go+| Avery pretty double star -....4+--+0s00e6 sesees | segece $93 
§ 25 | 278-3 3} Go| taceeseecnceeerrenererenrrensetrusonse senwes. l veures ; 703 
252 a1 25 196.4 1 | 9g TO | vees obee betes PPryerTT yy ease e 455 
T3t IT 59 266.5 Bh] UP aTE | cere reer wereeeeees deve ccberceeerreeeeeebesets | saree i 456 
tog 96 36 | appt | rz] 6 og | Neat star, Position rade . sovcussccesecee | stewee | 339 
137 O— | agha [43:) 7 no | Mean epoch, 1896.968 2... rcereereseecsresseee | seeves E 
tt} $4 to $194 Wh Parq ! cocseeaee Fee b enone eeeee wean sesovsesecese | L. Gg20) 963 
$433 j rage | az] pee 7 | Poa res.s, r2z.7. Very fine D ge cece reerneeeee 8.673 | 588 
$5 2 125-5 20 | 8 mB | «-.-0- ereerrrres aeeee teense 793 
133 50.22 | s.ae, ipeets | The preveding of 2 stare 2’ dist, very strongly sus | ....5- | 446 
| pected double. I 
13¢ o . Pee Lap.) Pos 97-6, 4. 95-7. Cleanly divided AC, s760' 713 
mere = Hedi Beg 2, and the lack diveion well seen. Mea- - | : 
— perfectly good, and to be depended on, | 
| With 200 well separated; with 180 and triangular 1 
aperture perceived to be double. [This shows j 
the dist to be underrated af two-thirds of a 
second] 
: 
ifg 4 10 3164 {15} 9’ 10 : abewe cuwes vr eesresdsenpasteeane dasaterewedye [Gevseue 903 } 
4 16 3°45 | 10 | ¥ g | [Ome or other of these positions mast Aare been | --.--- $93 j 
errouconsly read of, or the micrometer displaced | 
before rewling.] 
348.5 { 3t] 5) | 8| Mean epoch, 1836.445- fLupi ...s-0seeseee-se | B- 384 iE | 


1% 313 = 









4793 | 
] 

4794 

4795 | 


4796 
4797 | 
4798 | 
4799 


' 





1s 26 
ig 28 
15 29 
1§ 49 


15 29 
15 29 


15 yo 
15 31 


15 3 
15 42 
1S 43 
1§ 92 
15 32 


15 41 
1S 41 





DOUBLE &TARS. 






NPD, 1999.0, 
e 










143 $4 26 
54 50 
55 st 
4 


wn 




























g6 2 
s6.7 168 10 
13.3 | 197 47 $2 
x | thr ss se 


147 33 





98 13 34 
197 43 42 

43 
141 17 
148 34 

34 
148 9 
i399 4° 5 
173 43 
158 a7 
154 $4 9 
























Bomarka. 


Another 7 mag to north ..... 
Exactly in the paerollel by the borizontal wire. 
Pos 348.3, 349-8 «....-++ treteere ware 











L very orange, S green .. 


se eee eneen 


Mean epoch, 1946.683 ...-00--+e ees ee 





Fee 1555) t$7-$e 155.7; the two last with 330. 


Pos 159.4, 196.8. Very fine eo eee cree rr eres 














Pos 155.3, 196.4-..++.+-5 een eesngescssesecases | scares 
Neat otar.ccccrccreensevcenereresneee sewnen we 

Pow 199.3, 190.8...-, Oreeerreasstcs 

Very ill defined .....0sse0secsuee 

Epoch, 1897.942 sscseecvesanerces 

Small # extremely faint -.----.. tes te 

Two more companions forming s curve ..+-+++ vee 

. | g Epoch, 1856.29.44 4-200 cc ccssoseveevecess 
Rrcex L white, S red ccsscccccscncess | coven 
Pos 165.4, 166.9, 168.1, 265.0...00000 wees 


Pos 97.8, 96.3, with y20 and 12 inches 
(e Circini) a most delicate and besatifal o 


Marked as double in B ....... « 





teeea wees Paeeeas | 
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No. RA. IO. | NPD. 1680.0, | Position, | Dist | Magnitude, 
























Pos 141.3, 140-7. Neat ae ve r-eee 
Fine star, aicneaah ari esee 





Chie? & ie nde a sepa deter cocacesens on p enncce 469 
Chief of o chuster ..ceeerereccersceseecnneseee eons | 468 
No RA, and P D bad ...cescearae ‘ 

Neat War ..ceceees tense rsaseennae 





Noat # cosesess senses wee ss 

Pas 76.0, 7545 95:5 sreseenssnseceercecesseuns socnee | 455 

[Obs gives 56° P D, but f 609 agreeing with E, | 2.2012) 657 
wankes it 97.) 

{A mistaken wire, proved by the re-examination of | ...--- bog 
both observations, corrected.] 





bom ad, ere 
4315 | 15 42 180 | 124 25 2g | rge.g 9 1 
— | 15 42 21.8 | 199 49 29 10.3 2 9 
4816 | 15 42 54-7 | 173.38 5 | 325.6 2m 
4817 | 15.43 58 | ty5 ag a8 |f OPS Mode | BCP THPIO cesssesereeueccsesseneraseasans | coeree | 463 
4813 | 1543 68 | 235 30 28 | aps 11 8 | The s fof two double st.........0.0008 i votente 463 
a8tg | 15 49443 | 156 m0 17 | g5qua DB BM | casccsccncecesserseasssaes ee teveccsosarancese | asaves | S79 
——| 1546 19 [123 a7 2 46.5 @= 6’! Splendid D me. Pos 46.7, 46.3 «0+ sereesvers | Be ggas] §92 
+3 29 13 43.0 é=6', Pos 43.3, 47-3. Superb. (€ Lapi—Scorpiic= | + 5536] 792 
4. 196.) [N.B, This ix mot to be confounded 
with & Seorpii, Sh, No. 216.) 
4820 | 15 46 10.3 | 120 a8 gt | 146.0 9 OF) vesees sapiasanadeineve enati Shawizactscudee:| lewetss;|" 908 
4921] 1548 — | ear ga — | rege 8 8/ [Nii P D = 132 32, in which case ie star ts |B.ggso?| E 
B. 5550] Mean epoch, 1846.887. 
4822 | 15 47 20.0 | 138 99 9 | gto 10==10 scudissisendvamdssucerreawyanves oa weves Sif stnaees 46a 
4823 | 15 43 338 [253 19 20 | aa BOE [visu vikdaesspatssnshadgebataseue savas euvesee | L. 6614 | 472 
—— | 15 48 49-4 | 127 54 32 207 s 9 | (y Lop). Pos say, 208. Wisd violent ........ | A. 1822] 460 
539 $4 31 244 § 9 | Pos 2g2, 22.4, 23.5. Shine Perhaps A.tg7.... | Rear | 462 
—— | 15 49 16.2 | tog 26 ar | gang 8 8 | Pos precarious, No time...... waae 722 
4324 | 15 49 405 | 195 47 9 | agng5 Of 79 | ocscutenre ot +hetbaeheccenccses 453 
4835) 15 50 £ | a7 7 ce | ages 6 9 | Pos asag, a5adeerses ss _ 58a 
4826 | 15 $8 qa0 | 819 13 33 78.0 tomso | Nent star......0.cccseeae paedebnectheqnapeece: U'ssasce™|) OSE 
4827 | 15 52 14-3 | 157 96 & | r7O0 9 11] PD not good ....ccc-- ace 455 
1g.t $447 | 1730 1o=10 | [Is one of these stars variable 7) 454 
4828 | 15 52 g2.4 | 132 50 $0 907 G BB | cecsccccscrensees seeneneae seassenssges 474 
4829 | 15 $2 $3-0 | 149 59 FS | geyt 8 10] Levery red, S white ....s-eseeseereree 77 
— | 15 35 17 | 100 $420 |] Bag 5 9| (€ Libre.) Superb D star .... $92 
—— | 15 55 58 | 100 $835 | soo $ 8 | New E Libre. Neat # ..... son 
—| 15 55 17.7 | 168 14 § Ing s 6] A third ~ 14 m, following forms « triangle | B. 5 s87 
(8 Apodis). + 55 
—] 15 55 338 | 09 19 38 | 266 | | 9’ ¢ | Pow abs, age7. (8 Scorpii.) .....-cec00e aeceee | As 2836] p22 
349 2 3 29-6 | 28] 9 Gf coversesccsnccus eeacuesposeses eaGhnsnee - | o 506 | Gor 
4830 | 15 56: — | 232 521— | agag fara) 9 40 | Epoch, 1834.948....-+-. seucanaabudaaeeeas sa; ]'steeee, || Bi 
4831] 15 56 9.3 | 226.37 43 | 456.6 | go! 6 49 | The middle of y ...---... wads wane ee «+ |B. 5498] 462 
97 17, & | 4600 | go]; 6 22 | Wind violent, (? position.) ......6..00 ve | eeeeee | g60 
cose ett ae ee ee eer errr rrcrrererrrrrrrrrererr irre rier os | eceere | gba 
hag 15 56 39.7 | 123.25 1 iene 7 aa rtd} sedan pedenauce cane stiapepesesucwines wees | 798 
—| 15 6 391 | gs ay sa [f23eS 50) 7 IE) AG YL the large m mot noticed a clove donble.}.. |B. 2005] Got 
a8 49 5 | weese a hae 9 eb. | caagescisssweesess babaseerekvee 609 





DOUBLE STARS. 223 





























No. | RA, UMO.0. | NPD, 18906. | Positdon. | D6, | Magattode Remarks, Synon, | Sweep, 
hom ad ar a 
4338 | 16 1 48-4 | 1599 47 49 1g6.n | tO] g 10] erewceaeae oaressssees Petenvecavesccsscanace « | senses 465 
4339 6 1 47.0 | at7 57 93 Res 3 7 to i Scorpli).. seen eneesscsestegeseon-s (A TBGQ| 457 
—— | 3 36.7 | 10g oO ag 336.6 | 60} g 6 | » Soorpii me, $09. . cece re eee nnrscerenssencen A. 3852] 723 
—— | 16 4379 | 97 11 47 Ot to} Bg] trees eccscensane teeeerereacstresssneeeeccses | Ee 301B| 697 
— | 16 457-8 | gg 58 gab eeeeee | 2B) Boe Z.2019| §90 
53.0 $8 43 { B§ZH [20 | BRN | vere rerreeceeaesss nea eseerenetemaerseaernees | weeues sot 
48go | 16 6 25.8 | azg ag at | 293.3 4} 9 9°] Pos 292.7, 293.9, Elegant a .---ccecccewsewers | serene $92 
4841 | 16 7 1nd | 139 4g 5 sag [as] 6 a A. 1862] 465 
g8qa | 6 7 289 | 196 o7 2g | 2008 | 20] g Tt | cere ere err eee rtaeeewaeenenesseessseeseeccane | caeene hy 
— | 16 8 494 | 120 26 18 924-3 | a5 | 6 7 | Pos 322.9, 325.7. {Marked as dowble i in BL) B. 5685 | 794 
50-7 2g 18 gzit | ac| 7 8 sas 451 
4843 | 16 t0 290 | ran 54 96 | apo6 | og] 7 ag 793 
—— | 16 40 42-5 | 193 29 42 198.3 |qo] § 9 455 
—— | 16 19 44-7 | 109 gt gt az6 | ag} 7 8B 722 
34-5 qt 28 25.3 3; 3 # deers 6or 
—— | 16 10 Sig | rts 9 ga | areg fag |g’ og | (o Seorpii.) Pos 275g, 7g... cccceescsceeacae - 1A 474 
a1 
sak wo2r | arpg | 15) go ur] A a *. [N,B, Much over and under- | Sh. a24| 453 
rated. 
hq | 8 rr Bp | reg 1 43 49.3 BPO GOP] cece cnc ces cc scatorescenseverrarerers teateers | rraaee 77 
485] 62 34 | 94945 | wags | al 7 7 — Rag hairy ae , a B. 5708] 456 
320 and 12 inches aperture, 
4346 | 16 12 6.2 [197 49 45 | agg. | re] Gg? TO] wee eeeee seseverecs teeevencsuacesessesesesces | ssesae 695 
by a8 42 1g6.2 | iz | g’=g'| Both addy. Pos 157.4, 155.200 eeeessseeacaeeee | eneeee 463 
4347 16 1% 13-§ | 320 39 24 222.5 6 | rom10 | Very nest ster... .c0.eencerresee essecse eaeeere | escece 472 
— | 16 12 1H | 153 39 25 aqa [15 | po ors | ¢ Trismguli Australia A. 207 1. .eeseeecser esse | By $709 | 600 
17-2 33 33 20.6 45 7 9 PoePTIPTETETT TTL IT ee Tee reeee rere T eer Goose | rrevcs §80 
4948 | 16 12 589 | yaa g7 25 155.0 6 | 7 9! Very il defined ........ euccceccvecerrsseresee | L. 6835 | 7o2 
612 a72x | 1986 | 6 | gp] Pos 158.7, 158.5. Very fine cece ce cess ce ee | cee 593 
61.6 4945 «| 1572 a! 7 | Neate. ? PD, the ing or he eh seace : areeee 791 
619 48 o | 155.3 | 5! 7 B| Pos 156.1, 154.5 (144-5 in MB.) - q 794 
4349 16 14 44-2 185 39 35 1507 20 i 9 oa | A third ater pear... - $9 
44-4 39 2 tog ag} 10 ae eeesesecsace sumeseesens eecsesous Jog 
4350 | 16 4 O90 | arg a7 53 4353-5 4! 7. opt] Very fine &. Poa 352-4, 351.8 -+0+06 4g 
4351 16 14 GS | ore 37 33 96.9 1g Bak fcc pec ca cesses aeseeeattertsseieret 783 
4352 26 24 32.6 127 29 44 115.8 6) 10 at | Wind violent .....ecceereccnee @cunces 46> 
4353] 16 14448 | t37 9 go | 336.8 | ag} 5 7 | Pos 336.2, 357.5. (¢ Morma)........ 463 
qh. 5 %4 336-3 25 § gi tetteee POYETETILPTRTET PTTL EPPET TT Teri Trey) genes figs 
43sq) 1615 — | agp ar — of ba 6 Class 1.“ Very difficult" —** to be verified."' . B. 5726| E 
— eh o « star it . ‘ 
SSS a oe tet ano “lati Be 
25g 245 at air 7 eee eee Hag 2 stars 8m pear ..-. | Il. 19 538 
4855) 26 27 Bs | gz 47 o | 299g |g] 10 20°] cececrereeseeseecrssntenetreeeatenerrrrecras weseee | 899 
4356 | 16 18 36.6 | 142 15 27 | 290-7 3] 43 sae part of milky way... + cere ese rcetees | pe eeee 462 
4357 | 16 2B qy.r | 196 6 a7 74.1 g | 8 ro | Lowhite, S rod. Poe 72g, 79-9 «sserceceessenee | covers | 463 
4858 | 16 19 go | 67 8 o£ 103.8 [ao] 5 14 | @ — Difficult, Large # single a woll A. 1386] 587 
4359 16 20 35.2 a17 56 $3 274-5 12 | :oee10 B Oe cege cage reteuseervenenresesteriny ecres Pasuve 4st 
4860 | 16 20 22.4 | 169 18 45 2z0- 3/ 8 ww Too Ml detined for MEAMUFE cece scenes vereerenss wavans 705 
25.5 19 4 255-1 Te meet ee | eseeve | §73 
4862 | 16 27 98.7 | 157 44 39 st | 10] 6 10 | [Pas dist, and mag merely estimated from the 1, 6860 963 
diagram. ] 
4862 | 16 22 15.3 | 152 10 28 Way J rol gh gl] wee-ssese es ssseseeae sacaguaseces avesneeb nds | cseees $96 
4865 | 16 23 51.8 | 145 2g 96 | pager |g] gf 10 | cenecesene-nerenertestetenettcnsactectrrencs tascene | 468 
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NPD, 1490.0, | Position. | Diet. | Magni Remarks. 


9 134 Triple classea I, oud IL, ainesaswewests Sines 
14-4 2| 9 2: | Pos 312.7, 326.8, ¢2q-7. Ill defined .....- onvees 
140.5 3| 7 T+) Boustifol . Pow 1ga.7, 129.9 ceeseeesseseeces 


135.9 3| 9=9 Be Sets ee with 320 and the wholes aperture ; 
with Soo and 15 inches ; tried 1200, but 
pot Uluminste the field ‘sufficiently for 8 
neneare. 


129. 3 | 7 Ff Pow 128.7, 390.7, 228.ge0. ces cesseanecncereeece 



























































































qt 327.3 3) = 8"! Beautiful #. Pos 125.5, 129.7 -.ceseeeeessenee 
4867 | 16 26 33.5 | 133 2 2955 | 12) 7 10} Pos ag7.8, 294.2, 29450020 +++ See ce pessqneses 
25.8 294.8 sz | 7 11 | Pos 295.6, 294.00. cececcaecsenanscrnensrsseene | teens 
4868 | 16 26 53.4 | 139 59 779 | 80] 9 9 | Hase increasing ........0.0.scencseeee ese 46s 
4869 | 16 26 $4.1 | r20 45 . aes eeveasees eubhereees erere ry esoes | 678 
4370 | 16 27 gba | 126 52 46o 
4871) 27 — | 237 26 47a | 27.6 to | Mean epoch, 1876.865 ...-... : E 
4972 | 16 a7 4p.2 | 127 266.5 Siro mm | The proceding of 2 double wt... +++ 005 e 452 
4873] 2627 — | 139 gan [30-8] 8 8) Mean epoch, 1896.719 «..-- E 
4374 | 16 27 65.3 | 150 298.3 Zi Wd 10°) seas 4fo 
4375) 16 27 66.4 | 217 275 8110 it Wiss talbiadond G'o theca Scesacs: ta axanutendes aweiten 45% 
—— | 16 28 4.5 | 114 67.9 | 135 Gf 10 | Pom 66.7, Gg.0.cccceeeeneesreseee eeeeeeesesces |b. 3292 | $53 
§ 255.9 vol 7 8| AB, Pos 266.1, 265.8 
4976 | 16 28 47.2 | 158 164.9 | 12 13, AC, } MD cvavacnd ease B, g792| 693 
t mz | 7S ™% | AD, 

4877 | 16 29 41-3 | 153 Bs 95 a ie daveceeess | covess)| 489 
4878 } 16 29 97-8 | 217 G9 13 fey | 10] Gg")... ce ceeeeeecranneresr rere Oe se eessesapeccace 733 
4379 | 16 29 384 | top 2g © | 339.9 | 20 | To=10 | A ard + 17 mo near. he 95 res dingram ...... 699 
4880 | 16 go = | 136g rgio 131-9, 8 18 | Epoch, 1357.348 E 
4381 | 16 52 37-7 | 137 Bag | 2585 5 | of +8 | Ina closter.......- 483 
4g28a | 16 32 57-4 | 23840 8 | 1734 | TR | Io 10 465 
4383 16 yz 32 | yz 4 46 135.4 esaeas 479 
| g88q | 78 34 374 (172 2 4 77 140) 8 10 so 

j 4885 16 x4 522 [138 © © | 1965 | 30) S=8| CA. Piece of thee C. A a 7m also precedes |B, shag) 465 

: 8.0 somewhat marth, 

56.3 | tol | 2453 +} 9f 10) AB. Pisco of the star A. [N.B. The small sfar | ..--++ 467 

| ro m arose mot noticed im f 465.) 

{4886 | 16 35 220 | 93 46 s7 | peck | 3 6e8 
—— | 16 36 soa | 126 44 17 149.8 | 35 462 
g8f7 | 1647 36.6 | rif ag ry goo | 38 451 
4838 | 1639 G3 | tog x7 27 | g30.8 | 7 733 
g889 | 16 39 92.9 | any ra 28 gor] 4 460 

342 | 11 47 62 + 7 9; Pos 5.0, §.4++---++ ppwccccncccttnnbbeess si | = 

16 4 ‘Inay of the milky way, which is here entirel 

4890 $8250 | 136 57130 | 3299 | # 9 pp der ns _— y way, 7 43 

26.9 37.520 | gap | 2g | BR) cece cece en eceeensraeee reese tesseeeeeerenee | ceeeee | g6g 
4890 | 16 42 93 | reg 2g 4g | rtga | 5 | FOREIO | coseeseweneeeeseerarer cree = 453 
4892 | 26 42 9.6 | 144 30.26 | 297.7 s| $ 1 | Chief of « fine cluster 479 
4393 | 98430 — | tga gy — | wueeee oP acates ' Clase 2. Tn the cluster with No. 4892 ..seeseees [ eeseee | B | 
4294 | 16 43 13-7 | 152 55 a2 | arg.g | 2 | 195213 | Distance by oblique transite = 5%.50 ---+eeeeeeee | ees eee } boo | 
4395 | 16 45 1744 | raB 48 28 OF | ts | Gf IE | cee te ec tere ee ee sete se enanenenrererererscsee | weeees 458 | 
$396 | 26 43 43.2 | 136 34 48 24.8 2] 8  g| Fine &. Pos 24.2, 25-65 vreeeererer eee pecacenn b evcoee | QOS 
4397 | 16 45 110 | 1g8B sq 2 az.t [30 | 8 88 | ssereeeceee aesby ee ceuddtea bi baveecsesbeveres: | sesees gs 
$398 | 16 45 17-1 | 106 22 47 | 125.0 PD] BR] ceeesceueen arse esses eeweawenrerieerereresees | aaware 453 








DOUBLE STARS, 








Tt A. 1990.0, 





a & 


NPD. 1890.0, 


e +4 


4899 | 16 45 28.8 | 135 38 56 














qo 
epee | 16 46 By 
4g0r | 16 46 24.5 
| 25.8 
— | 1647 So 
| qg0a | 16 47 16.8 
345 
4903 | 16 47 19.8 
4954 | 16 47 405 
4905 | 16 48 98.5 
| 4906 | 16 49 23.4 
| 4997 16 49 39.6 
| 490% | 16 50 21.0 
j 
4909 | Th ge = 
4910 | m6 gi 3.8 
apts | 16 gr 132 
4912 | 6 gy ana 
j 4927 | 16 ga 25.4 
| 49t4 | 16 52 49.0 
$57 
] 
‘aors | 26 53 143 
i 4g16 | 96 55 31.5 
14917 | 18 55 54.5 
‘ 57-7 
pa | 16 55 55:3 
4919 | 16 66 34.6 
— | 16 56 ga.2 
53-5 
4919 | 16 57 7.0 
—— | 16 57 445 
4920 | 16 58 19.1 
agz1 | 16 58 jac 
} 4gaa | 16 6F 41.6 

















39 40 
149 2 55 
148 35 4 


Weg 3§ $3 
117 19 33 


132 27 18 
804 qt 42 


4!) 30 


118 t9 48 


136 50 36 


148 22 2 


| 13% a7 20 


tog 68 §4 


























Temarks. 





Chief of central mass of cluster... .. 
(RA 2° too great by Lacaille) -- 
Hasoalarge es f (NLD. hss shaolin tan decven 
ena i eS eee by the oba of 
712, © gives 148, moking the place pre- 
cisely that of B. s907. : . 


Pine star (== 0. 534). Maun: 338.3.. tees 


Measure burried (north of zenith, therefore no time). 
(N.B. if the discordance qf RA between these 
obs criems, as is probable, from the moreable 
wire haring been mistaken for the fred, this 
observation ia thal which mast be rejected.] 


Nent star... ..c0cececcerreusees Oc ncccnccececs 
Pos 64-5, 66. nec diac hahaay ie io, S fine 


coutrasted bles. 
Pos 47.4, 68.3. L ruby red......-.. sas ceeessoe 


hs sah stow ‘ns Ge teeny caghs of 0 wendinned 
group in a cluster. 


Mean epoch, t896.516 .. 6 eee ceaeeecnse sce ener 
y Wridsk cep nl Sting tail ereryeay 
POS 184-3, 139-Bs+ cece secerecreccvsreterarseve 
Pos 244-3, 242-Sccecccacseccsscsseggesstecascsce 
gyda tee 
re 2845, 263.3, 260.5. Dist by oblique transits 
= 3+}. 
In the 0 f corner of @ Clusters... sere eee en ree ewes 
Stare growing i defimed ........4. 22020 ee ceee 


Pos $25.5) $35:9-+ cece sees teeseeeereaseseeee i 
Lyell, Sblue. 4.224. Dist by oblique transits 
mm 28".58. 


Pos 16-7, 19-9, 1.5, 27.6. It is mot se wery close ; 
180 with the fall aperture to-night shows it very 
well. ‘The 3 first measures taken with 320, which 
beparates the stars by one fall diameter, When 
the 6-inch equilateral triangle is put on, it seems 
to shrink up, and in that state it does look so very 
minute as to secount completely for the ilusory 
distance of half a second in the last mreep. 


[Poe estimated from dia ] 1 think this is the 

closest double star I ; ome aon No time for a 
measnre (being north of senith), and the triangle 
not having been applied till past the middle of the 
field. Discs perfcet pomts. 








'B. $997 | 








eeeeee 





ese e esses ncenenscveresens wenegeeeeseenes Seay cescee 


Pos wes J3OS wocswerrevevevsverssqsas 








3m 


Fine. Pos 169.5, 168.5, 3.223. Marked double B. 5968 
B. 


|B. so7s 


455 
720 


79 











226 





4 
o 











| EF 14 40.7 
17 41 SF 
17 32 484 
17 14 29.8 
17 1335-3 
17 ye By 
17 1% 18.7 


17-15 30.7 


17 15 47.8 





® t«# 





13 3 jo 
159 94 
152 96 49 


19 37 39 


33 15 
33 26 
93 5° 34 


14D $5 29 
128 26 45 
116 20 44 


13§ $3 2° 

$3 32 
144-9 42 
149 14 $1 


1oT 57 S4 

59 25 
rhs qo 32 
116 25 46 


1q8 50 42 
12447 2 
135 59 40 
167 57 $5 
4 544 
146 16 — 
98 14 35 
1446 17 — 
121 48 30 
141 43 47 
146 32 20 


5359 9 
135 58 27 
137 44 25 
124 3 5 
171 46 44 
112 38 22 
135 49 42 

4o+ 
147 24 $7 
159 3 33 





OBSERVATIONS OF 





NPD. 890.0. | Powilon. 





gc 
998 
248.4 


330.8 
212.0 


$3327 
Parag 
$ 337-8 
danny 

99 


142.8 
299-8 
44-3 


326.3 
224-7 

aT 
260.5 


223.2 
326.3 
236.3 
3345 


$8.1 
270k 

$1.2 
238.7 


358.3 
108.4 

337 
224.4 

4 
139-43 
327-3 


§ 331.2 
t 64.6 
3432 
170.6 
112,23 
109.3 

753 
103.8 
265.2 
24668 
4107 


404.6 


a 


Dist. al Remarks. 


REDUCED 
3.8 9 
m3 | ro! 32 
20 | 1595513; 
wo] F 42 
ma) 7 #4 


t 7 0a 
if 7 13 
8 
8 








| 
| 6) 6=6 
| 

ro) 9 aT 
wo! g a 
10) gf a 
g) ¢=8 
a! 9 i 
$ 9 
«ot 9 & 
6| 3 as 
to +O WF 
gs) 9 9 
so | 8 95 

ii | s* 6 
4.6 8 8 
1 9 OF 
yok Fg’ 
2) 10 11° 
3) Tsu 
aa) 3 
as| 4 22 
go) 4 3 
a | ts x 
i$] 9=9 
4/9 10 
az to’ on 
iz, 8 8° 
18 8 oO 
3 6s 7 
ai7 # 
ta ro" 4s 
40, & 13 





| A double star taken “ reason of its pee ae 
situation in a nebula. 
¢Triple. Large # high orange. [Probably some 
4 accidental alip of the telescope before reading 
of PD.) 


' | Large star orange POOTETeeTerTe eriiTret tity 


(§ Triple, L very red. [N.B. Lacaille gives P D 

itm 129° 33°.) 

| TU defined with 320, Also « hurried mensure, as 
(being north of zenith) the star easmot be followed 
beyond the meridien, 





. 


A late and endl measure gave 46.0 fur pos 
(36 Ophinedi.) 


Pos 224.5, 22§.0:000 reese 





Pos 269-6, 261.5. Excetlently separated and mea- 
wal with 320 and the fall # — ae dis- 
Sunes therefore probably not thant 


(38 Ophiuedi.) A Inte and harried measure gave 
a Opbiecht. 


TTT RTT eT eee verre eee ee eee eseue 


Pos estimated from diagram ....0.60er re rrseneee 





poe = 319-5 No otber double star near 


Sipe alia uns TY]. 5 = Sh. 245 coeesaee | 
Mean epoch, 1846.89§ «.-+-+--+s++005 seauans we) otter. 





Pos 24.1, 25B, 24.4 cscs cneeeecercerenmneceees |S. 2199 
Mean epoch, 1845-895 100-0 cccueeecsrerarsers bovvneee 

(y met Pos g28-3, 326.2. A grd ae 15 m, | A. ig8s 
aa.... 90" dist. Pos g0 -b by diagram. 

AB] Po A B= poz g21.8. Trind 928.3. Ut | «++ 
AC 4 will sever do for a mcasure, 

An elegant littl: double star ...-, eerseser jcsuuies ] secees 

Close to a large nebola ....-..- 

Pas 74-5, 76.5, 74-8 

Pos 268.5, 270.0. Fine & 

Viewed... cc cnvecncses 8400 segesetcncusceseunes | seever 

(8 Are) --.- oe eesseee rrr rerereren «+ | B, 6081 




















26 


39-7 
34.6 


3°.3 
38.0 
39-3 
36 438 
44-1 


36 46.7 

469 
37 $3-$ 
37 58.6 






140 











— | 138 13 


156 28 


48 
38 384 
39 3-7 142 25 





| The chief of a cluster.........05 secasonnnes 
) At the n f border of a cluster .. 






Place the centre of a field in which are 7 or 8 
double stars, all about ro” distance, and 12 and 
13 mw; sav all, a those in the central 
group, having an roxlnehe 
er gan app geoera) parallelisn 









Pos 169.5, 170.4. Fime ee. A. 217 









Obs makea the are: i tg instead of 18. 
The carlicr preferred. 


(@ Are) censeuscacee cosas 
Dist by oblique transits = 2".23 .......... senens 








ells his hen et Ohl i we st, 
13 m, clustering close round the L star. Very 
curious, 











teeeeenees ee eeee 


In the « f part of the same closter.... 










Dist by 2 oblique transite = 29’,\72.. 0... 


Mean epoch, 1876.g10. [Probably @ binary atar 
in a rapid etate of caguler change.) 








(# Are.) Fine object ... 
Pos 2417.3, 338.7; 239.3... sansae eseencencers 
a ee ee 


ere eee ee eee 













Pos 205.6, 103.6.....44 
Dist by oblige trmnalts => €".21 ospecces 


Neat star. Pas 204.6, 202.7. The latter 0 delicate 
measure with 420. 


Mean epoch, 1837.405 csssescecrsnsrcsensannee 

WererrTrrrrirri Titi rtty) wens sueeverenses | severe 602 

PTVITEITITTITIT ETS Tet et eee santos 468 
i 








228 


Ko. 


4993 
49% 





gore 


755 =~ 


RA. 1306.4, 
bh m, ad. 


17-39 IGS 
739 9 
WP 4© 97-8 
a7 gt 58.1 

66.5 
17 4 299 
17 42 41.8 
17 42 462 
17 4% §O.1 

532 
17 43 16.7 
17 43 40 

oF 
t? 44 38.6 


17 44 42.6 
48.2 
17 46 74 
17 46 42.8 
17 47 Of 
17 47 29.8 | 
334 
17 47 3-9 
i? 47 51.0 
17 47 $1-S 
17 43 22.7 
17 49 I24 
i749 — 
17 49 452 
17 $1 44-9 
17 52 66 





17 $3 42.3 
462 


17 $3 49-5 


17 53 sock 


17 S¢ 144 


16.4 


av.t 
17 54 80.7 
17 54 28.9 
17 $4 467 | 





REDUCED OBSERVATIONS OF 
















Bat a re-examination the next night, Joly 20, 
1835, With a aewly polished mirror in excellent 
action, with powers 180, 320, 480, sad Soo, the 
latter defining it well, left me wetisfied that the 
supposed companion was a mere illusion. To | 
me, therefore, "the ot star is single. However, the 
star was tremulous and restless, 


12g tg At | seesee | oe | weeeee Se en eee eee seveee | 453 
Vi.+ 


NPD, 18909, femasts. 
e wn 
116 26 45 Onan Gos nabs dompeaions oe neneccesneececes 
170 26 2g | gps | $2 AB] ww ene SEPeeTerrer rr rere rer rary sseseecnces tae 
163 $7 41 Pos 302.3, 402-3. Dist by obi trans = 9" BBs 
$7 BM | FORT LTE] BG TO] cee eee eee Peters reeresenwereaeeee Panrrerse 
135 7 92 caescccsecccgecsesesss escecsncesce ee . 
1a 17 46 Cieies dal oh Chief of s cluster .......--. 
116 36 22 ecerscassccncs eeesccsecccetveeres 
147 37 19 POS BiB, Bes ncnscs ers cecceraanansgensce a0 
37 9 Stetanenee ITTTETEST ETE METTLE Tee eeees 
104 IF § eiuvscupsbsbanaadcaceerhucedanud (ee bececeves 
42 9 4 escccacscene eccecnscnstsosacacss pecsecare ‘ 
a eS a Se ed ererererrryerrererry a Yerirerperey ry eer Tiere) 
wor t7 §2 af 8 a cma [Poe sland 
153 g 41 I defined. [Tiie povifion musi be rejected) .... 
743 Well defined. A weat star..........-s0e+-sseese 
1O™ $3 45 Pere TLTT ECE REEL vexevas ab acscerseees 
10g 46 § Pos 156.5, 258.9, 198.6 Ch. 2Btg)scescceccenrs eee 
146 $5 14 : By diagram, very wnoqual ......-..---.-4+ eeeees 
165 18 38 i Pos 176.5, 179.6; ? 
an tT Pos 172.5, 172-93 ynathye 7 mas: a4} 
126 Se 59 peecrocsonccen 
yéa 19 49 
11357 § 
120 55 95 
1j3 2 §5 sancscccsaceces vovevecesevscvsceecer 
135 48 — ian apeih, BBGGg27 co crecccccncescccsecsess 
149 TF 43 Another star G' mn p. Single. .....0.ce cess nas 
127 14 25 weawae re rratrerntterenreterent tear en wees tHe 
oa ae Rey 145.40 in the trifid nebuls 
156 24 8 pee eeesetescescceccccvencsce sudacconsnesasus 
24 32 PETTITT TTT errr tet Aeneas eseneaeare bosawe 
11g 14 15 20.8 a | 10 12 | The star y in the monograph of M. 8 Place by | ----.. 
‘ micrometric measures from 9 Sagitarii. pines 
wared, Sept. 5, 1237. 
G8 10 Gf ceeees | oe | eneees Violently suspected double, and fasion ook dates i 2.2263! 608 | 
f a tolerably decided observation, after very long 
i examination with q20 and a triangular aperture. 


20 46 | 350.3 4 | roer10 | The star G in the monograph of M. 8. Place 
determined by wicrometrical measures from 9 
Sagittarti. Poa taken, Sept. 5, = i 















20 44 3522 2 | sasera | In cluster VIL tq -.-- ee eens mescererte f sseses 474 | 

| 139 44 45 $5§-0 | 30 | Bo 16 | wssranaenreemm ener eect cece ee ness aoe J rreeee 455 | 
a2qg 56 41 194-2 | 25 | & g | Both gellow......... aceccccee ev eteeeeeseccnne beeen rs §9a | 
sos gts) | gt9ck | 4 | 9 39 | Too Inte for measure ...... 60 cere crerer cree reer I ssaias 617 | 
133 24 — fg.a [ az, 6 6'| Mean epoch, 1856.73¢ --4+++++ ++ ca csenensccecs B. 6308) E 


gs 8 ee ee 
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soma 
$033 








17 58 
iy 58 


ee ~ 
«a oo 
eT » ee = Oo 


= 
cy 
aw wou 





ae | 
2-5 1 


NPD, 18300. Position. 





143 
340 


4S 
156 


| 


se | 


135 46 18 261.6 


12 
32 
$3 
§2 
59 


55 
27 


9 


13% 20 
4343 «3 
136 0 36 
273 34 46 


145 37 56 
ay3 6 a 


13% 27 36 
128 49 5° 
100 §4 38 
48 7 - 
164 35 27 








; 1403 


| 





893 
4204 
ash-g 
3325 


113 
BSS 





Remarks. 








A most beautiful and delicate object. Pos 261.0, 
262.3. 


tose ee neue eee Pe Tere Pe ee reer ere Te ee eee) 





weet terre ere nn ress anaes Tere eeeee Ts Te eer 


The first ster so bright sa 7.8 m, seen nearly this 
whole hour [in the ueual sicveping zone of 3°.) 





Hee newer Pen ene e eee enwer re reae 


3°67 45 One of the 1 met # difficalt double stars, by reason of 
the excessive inequality of the individuals, It is 
the following of two about 2)’ distant, and the 
senal) star points exectly in the direction of the 
preceding star, by which alone I was enabled to 
get a tmrasure, Distinctly seon with long atten- 
tion, verifying ® first imperfect glimpse hardly 
more than a mere suspicion, Mirror newly 
polished, and in fine order. 































' 
9 | TO 2F | secvecvserscccenccrecs ee ceeereesssesesecarase | teaver soe | 
1 3) DeakS | icsnscesndcvacsvedennacnnca Sapegaacaahecenes eae 456 | 
| $} 10 10 | This obs makes P D 26", but the star was twice found | ...-+- | 479 | 
by the PD of f 456 in the equatoriad measures \ 
i (which see) so that 10° misreading must have | 
taken place. } 
(30) § ta | A third star 1g m near .....-.6.6-. 0. eee e ee ees j 
47-91 9 9 | Mean epoch 1836.506..c.cccccecrerencnerrnaree | 
aii |/ases | Course double. Ina mebula....eseeeseesceeee es 
PIS | Bg) ceccccesesesecseeseneeee seeses 
2o/ 9 9+ 4b Gind ur § m hollows... petecatncwnd we 
ts QD err eeeene ee reeemerreractarrrsaensnarese seer 
t af See 8"? Pow 121.6, 21.9, -ccsccrescersensverrs eawscees 
| 3° | GB 93 | ceeacsccccccccnsagcscssegartsseseusctestaies 
ww! 9 ot Ades wes ieee ncuse Pee senearsasenssonee sesemnes 
th] 7 10°) Epoch 1847.663 ..- 2250+ eceeresesree cesses seas 
ro | 8 a2 | A third dist yo" pos about 40° as estimated by | 
diagram. 
14] 9  9°| Power 2go; ill defined 100-2. see ceersere reer + 
th) 9 to! A very fine double stay .......+000 wrnemessecaes 
18) g ong) px t Sagittarii ... 666s c ses e cece ewenen Aveawees 
th re aehapplomng ite sisnawueseal Savres Vascwas Ez 
. 7 ro | Clas 4 Review css sccernsccesereee ehsseues aoe ae E 
la Qo TO | aeewerercnsctssereates aaconesace stsasnew does B, 636 614 
8] & x0) Dist by obliqne tramslt — 15%.32 .......... eeeede EL ece sre} Gog 
| jo g BT) A, BBO casa ccvrevssevenversssveret btresavesesr . L. péag 469 
| gf 10 612 
2) usr 467 | 
aj 79 78g 
is) 9 735 ! 
yo} 6 13 $94 | 
Sig ¢g 469 
6/7 725 
4 | tone | A star g m nf, 20 or yo" dist... 485 
yo | 7 o7’| © Cor, Aust = A, 222....-. eese 18 
ux | 9 12 | Pos not satisfactory «-..++-+5-- ee renscece 592 
6 7 Class 5. Zowe review wc cceras ssedees E 
a5 | s' 14 | (& Pavoniz) sat acy ll ad: 614 | 
‘ 





“ST 3 


230 












49 
5050 
goge 
gos | 
5°53 | 
5°54 | 


5°35 | 


5063 


5069 


sore 
soy 
go7s 
$973 
$074 


5975 
§o76 
$977. 
5078 
$979 
go8o 
gour 






R A. 1609, 
he om. ad. 


18 24 4O4 
13 24 462 
Zag 6.0 
tH 25 12.9 
18 26 47-5 
wa = 
18 2g 47.2 

434 
12 29 424 

+3 


jae 
| 28 qr 48.3 
jw oF 
18 % 16.3 


45 — 
18 45 53-6 
#845 87-7 


| 68 36 tg2 


68 36 49.6 


18 47 190 


8490 032 
BS 


| 18 39 29-9 


42-8 


44-6 


45-7 
18 430 70 
1B 43 545 
18 44 $39 
18 45 58.3 
18 47 24.6 


354 
wt — 
13 43 44.0 
18 43 59.5 
18 §0 45.4 
18 50 47.8 
18 ga 23.7 
18 68 49.7 





REDUCED OBSERVATIONS OF 





| i 
NP D. 1499.0. ' Position, | Dist. Magnitode Remarks. Sya0n. 
1 


































° ’ “ 
13713 8 2743 2g | 7 i ae ad peenantcomenuees+eets sesencccesere | La F770 
297. $0286 [ac || oe P90. rel) coca vccauaavnacaeaivancauaceecdesncbavesvac’ [-sanete 
arB 57-2 | 2906 | S| gh HO) cece cece selec eee aeeeees veeesssieeceeeereere | sstene 
104 49-29 | 2999 | 20] 8 Bt! oo. eee seen swerces suutuuerernsse erercsuce =. 2437 
14295 2 | 1gs7 | 9 | vomsO | aggit, agg, meMt Hee ce ccc e see seeeeeeeweee | eeeees 
196 $$ — | veeeee |e | 6 og | Stheclons. Zone review 21. ,ccsecccseeesseress | By Gg6o 
237 48 28 | gq00 | 30] g 28 | orc reece eeerrrersesteseeencees sadavaee sees | L. 7810 
go 6 326.2 Feo | 8 9 | cencascesss paseuwews Gutiei epuedaaueedves oané 9 tbacus 
143 t 44 $0.4 | 20 | gay | Pas $0.5, Sedsc ses cestens ae bretaetecesssoce 
17 Tee [ae] FF) cesescccacseunanue iaeiaseveues eoreaesever sce eanee 
145 5° — 198.3 | 92-1) 7 10 | Mean epoch, r$35.916. [Nisi PD = 145 56.] -- | s+sees 
144 5 3) IS? | $j) arti | Another 1¢ m nearly south ~..-. 0. ...ceecewvene 
143 © 92 295-3, m2] 9 FF eveses 
ag7 | 12 22 
139 47 $2 Lee “| eer ; 
14 36 — lb avesee | oe | Bo ome es 
164.23 2 | 289c: | 3] 10 BF 
IS 22 21 ao6.1 | go] 4° 15 
169 1a Ot 111.0 ti) 13 ‘ 
waz to 6 27u¢ | 30! 6 ta 
148 6 34 203 |) 3a0| 37 10 t 
Ign 14 56 83.3 | 3) 8 on 
5 3 qae | 3a] 6" 20°) Very exactly in the parallel ...see-- es cere ee eene peecre 
148 723 «| 2730 1g) ro an Delicate. A & 13 m follows « little to the north -. | ..0... 
3 44 276-3 | ah} so oar | Agrd xx’ or ram follows... ..csecceenccueueneee | eeeeee 
$30 | 2740 th] g’ 10 | Poa 274-5, e7g0. Perfectly divided ; definition | ..-... | 
excellent, 
r4492 6 | 3642 | 10} g evans 
43 $5 A887 1 tS | gl BE) eevee eer eeeeeeeeeee paensce a | 
7 iple. B. Gsra 
aye ose Uf Sar [a] $2 fat mc) poms w be ee dod oe | | 
vorifled with 430. 320 was not enough, bat the | 
night does not bear magnifymg well, and it is | 
| with the utmost difficulty I can discera a sepa- 
| ] ration. The line of junction points very pearly 
i | to the small stars. 
$au7 , 8 =9)/AB A very close object. Barely seem | ++... 
94° 12 $6.5 | 12 H 13] (A+ BC a with 240; well divided with 
480. 
1 6 goB 12] 7 rz | vee anes ten eneeneseeeenesecesseaceasan | tavere 
WR 1200 sot ts) 8 Bh ae oedeneaneneresees sverewewerseey ve | eeseee 
170 14 4 6g [tg] g 12 | MARA SPO. cess cesses ween Pereeenaserss ese | sereee 
ara 5644 | Sag | + | 6 20 | Cw’ Sapiffarii.) CLIV, of V, .-... 60-000 sees oe [A 2179 
168 50 51 | 446.6 | 30] 9 10} Dist by oblique transits = 26".87 ...-..0+ awiteon MliNereee 
129 44.46 | ceneee 12 | 6" 3 | The posithon (208.8) is woted as ‘‘ wrong” in the | L. 7932 
original MS, The dingram, estimated, would 
give about 270 or 240 for the pos, 
44°51 244-8 | ta] 6 8g | Pos 2gg.0, 245-Gecccccscnscneaerencearerememrs | Setere 
4 r= 208.6 | 2.8) 8 8'| Mean epoch, 18495.g17 wc cccessecuus ecenses osus | B. 65g6 
153 4 90 «| 2050 GB] 80 a | ccanrncccrscccenenteeerenresteesserenveeeete | tiaras 
ra6 28 45 93-7 4/9 
135 $6 2 | 3134 | 15) 8B gf 
1332635 | 444 | 18] 9 9 : | 
12630 9 | 247-5 5| 2% 9 
34g 0 6) 6Gg | WB | PO 2O | cc care ec nee remernernenaaeer cece Cares beteee 


- - a 


737 





DOUBLE STARS. 


bore 
85 [18 | 8 ou 
5-7 | 36 8 on 






serene ce ET OEE T ESS eee eee eee er rar) 


[This obs gives ox ie hs when RA The 
earlier minute preferred.) 

(y Corone Australis.) Pos 28.8, 28.6. [N.B. Ne 
dowbt ought to be 48.8, 38.6. The diagram 
agrees better with this, the equatorial mea- 
sures corrobyrate if.) 

(y Cor. Aust.) Superb D star. Pos 36.3, 96.5..- 


Very orat 5 a GB moar, nf caccaccnvcccsecees 























wreeae PTOTETELETT TT TIT EEE ILI erie) 


In the same field are the mext, ond two other orarl: 
similar double stars, and ome much fainter 
claser which precedes, forming a curious family 
group. 

Ove of the same group of ¢ double stars .. 2.20002 








Mean epoch, r856.571 -0++eensecewesee oP 
POR 352) 35G-G-+ es ne eee eee scan ew eeneeenens 
ABI... 

BC 4 Triple een ence er eceges teenescnsveneses 
POG 243.7, 244.0ccnccnstereesrsencuncencceteee 


ro 
~ 

i 
fos 
“ 
3 
- 


TremTeCreer rer rer eet Teter er sree) 


od 
“ 
a 
“ 
i? 
J 
” 
are 
w 
+ 
“ 
o 








i tg ® 350 | 100 52 28 72 15 19 Wererrrrerirrririt it ett iti 
1994 25 | 107 52 95 | SBS | 4 
19 3384 | 126 52 90 | asgeg G3 
99 34423 | 40 16 4 37-9 | 
19 4 36.6 | 146 26 ta 1635.8 20 
19 § $70 | 18538 3 | gang 20 
199 7 46 | 151 34 36 | 335-4 | 10 Definition terribly bad; position and distance in 


consequence very uncertain, Yet a superb sky. 


19 163 | 162 6 23 | 258.8 71 8 3g | cocccces 
19-7 405 | 141 20 68 g62 [15 | 9=9 | Pos 95.7, i 
19 7 904 ' 199 49 @ | BIGP PTE |G EE | weweeercne 
$8.5 go 2 | 2350 Bl 9 FO | cararessacens 
199 9 64 1 169 7 36 | 2074 | 15 | 9 13 | Dist by oblique transit = 16*.¢6 
19 9 42-2 | 123 20 50 or i ee énacuessocnveura eavbere 
5 8 10 (Probably a mistake of 1c* in pearsae the chrono- 


meter in ome or other of these observations.) 





SRA=az.5. Pow 76.4, 767, 758 «+--+ -+-- 











B 1 Segitterii, Pos 79-5. 79-4 s++--+2+ +2 ee see | 






















722 


443 











No. 





19:13 358 


19 14 25.0 
9 14 
19 15 29.2 
19 16 6.4 
19 16 42.7 
19 16 19.9 
ig 28 2.7 
19 13 49.9 
1g 18 49.0 
19 13 50,7 
19 19 9-7 
mp 29 94 
19 20 13.9 
19 23 29-5 
19 22 $45 
19 23 409 
19 24 59-3 
19 26 24.0 
19 26 41.0 
19 37 19.3 
19 27 29.6 
19 27 36.2 
1929 2.9 
19 3 38 
tp JF sag 


1g 31 38-0 

446 
19 31 484 
19 33 47-4 
19 33 $57 
9 34 gt 
49 35 33-3 

339 
19 35 36.4 
19 36 47-7 
19 97 16.2 
19 37 374 
19 37 57-9 
19 37 59-9 


19:39 3-7 
re) 
19 39 15.3 


10% 18 


539 37 


144359 
ayo 12 
163 g3 
134 13 
ib1 © 
116 20 
130 (3 
146 47 
165 $9 
156 45 
ro 3 
1g0 16 
16g 48 
376 30 
ro8 58 
137 7 
140 14 
121 16 
156 40 
117 20 
13 55 
145 $2 
157 af 
163 12 


134 41 

43 
733 5° 
$5 19 
isa 12 
738 46 
136 §3 

53 
75 $5 
125 24 
44 4 
120 25 
"35 47 
169 14 


145 23 
33 
141 39 













eed 


4% 





REDUCED OBSERVATIONS OF 





Remarks, 





a The two distant stars eatin by dingrain 


| 
IE | cccemeeeernereeresswenessusesesseesoreevenss 


m1 AB. * } Bpoct, 1857.66 3-.......000e 








7), AC, 
12 Se ee ee 
L white, § purple . oe + 

3 eensscces #0 eareees +e 

| Very nent star...... teverreececerecse sevscssce 

WE | Neat star.......+ serous . 

OF) ne innwesmesoscs aoaenenss tos = 

33 | Dist by oblique transit = ay.ga wc cece eee r scenes 
Sg] cereccce Owens cna e te neces tisensnnsbhhete trace 

Pl siseerees bicasdunyacsneeenk 


Dist by oblique transit = 97.54.20. .e.ee 
11) ARAS 75. A large staraf .......- 





seh GP TUOMS ca sesssssccnsrensnsuvesssenecene 
¢| LB} 





Very delicate, Token af first for 2 very faint nebala 
13 | Pos A B 189.3, 193.0, 192.7 
12 | Pos A C 309.9, 308.3, 307.9 


AC | we cececeeees esse re enenes sees sean re seteereece 


16 eee Peer eee eee ee eee ee ees 


pte eee eee ee ere 


Peete rrTre ree eee reer reece ete eer) 





Le | seteceees peseeen EPEC POLO Eee ee ee errr) 


9 | Dist by oblique transits = 47.11. Another, § m, 








No. | BA, tei00. 
hb. om #d, 

552 | 19 39 53-5 
—— | 19 40 324 
2.7 

gise | 19 42 45-7 
46.0 

$153 | 19 44 8 
—— | 194 79 
$18¢ | 19 44 14-9 
gigs | 19 44 51.6 
$156 | 19 46 22.3 
25.0 

5157 | 19 46 424 
5158 | 19 46 san 
$159 | ig 48 116 
112 

gio | 19 48 45.9 
gr6r | 19 49 28.2 
g162 | 19 49 36.3 
5163 | 19 49 $3.3 
524 

g164 | 19 50 27.6 
5165 | 19 53 31.6 
5165 | 19 54 54-3 
5167 | 19 $6 30.6 
333 

335 

g168 | 19 56 49.5 
5°-9 

5t.2 

stig | a9 57 18.4 
§170 | a9 68 2h0 
27.6 

give i9 sg 10 
5172 | 19 $9 4a 
$173 | 20 0 47 
$174) 20 © 47 
7-3 

$17§ | so © 42.8 
g176 | 20 1 16 
Sut {20 2 By 
$178 | so 2 Gog 
50.8 


NPD. 1690.0, 
s * «# 
127 18 30 
114 53 16 
5? 33 
320 41 42 
4a ty 
169 34 27 
ty at 6 
122 47 47 
151 a3 25 
wag 16 7 
1§ $$ 
336 43 33 
w65 2 8 
13° $7 29 
56 36 
136 40 26 
134 49 $7 
161 17 14 
1§3 37 2G | 355-3 
3249 | 2485 
117 38 42 124.6 
143 42 33 qobg 
137 16 gz | ag2.7 
1g4 6 44 32.r 
6 47 34-3 
6 26 $5.4 
wo 6 | ...... 
1347 | 792 
12 38 | 83.2 
137 10 28 | 929.3 
125 39 30 | 916.8 
39 S| 3174 
3°54 
154 55 29 334-3 
157 32 21 1g 
326 32 20 118.7 
140 47 qo | 2402 
43 31 | aqa5 
§ 12.7 
17a 27 22 C198. 
161 a2 6 427-3 
147 23 47 29.2 
§2@ 37 37 73 
37 35 120 
136 53 24 | 239-5 


DOUBLE STARS. 





~*~ 
os 


ae 


” 
o 
“ 
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“ee G4 eu we Se 


- 
i 

~ 
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jones. 
only 7", but thie must de some mistake, as the 
diagram contradicts if, and would agree better 
with 10 or 12”.) 
Pos 267.3, 258.6, 955.8, 257.200 ecencsanecacnere 
Large star single, r¥0 and 4.... + 


b. 290g ease 






Tee ew ew ne eer eh Ones 


1 pale 





§ stars roand a1 m precede, forming an elliptic are. 
Distance by oblique transit = 8".34. 

Not well divided with 180, well elongated with 320. 
Fine *, but wants light for the 6 inch equilateral 


Pos 247-9, 249-3. Fine # ; measured with power 
320, 






Dist by oblique transits = 


Not ptar ss scccccerscnscvastess 

No measures takem......-.-.s0eeee eccpecers 

A third follows nearly in the parallel .........545 
A third y ram follows... 0c cecs creer ec teeeee 
Nest, among many stare... - see 
POS $35.4, BIS Gere ev seerreveesrerercececsenes 
tet ~ isdabeudasaianne 
Acgco cea iwanivane= oe e4eese 

Vory delicate ..... eseres eedect eee 
ABI,. 

Extremely deliente. Belioeen tipo nebula ...... re 
Pos 23.7, 22-7. Neat Me vccccrencrannenterceee 
Very iN defined, Power 240 e+ +-+-erereereeees 


Pos 10.7, 13.2. Anelegant D #, best seen with 
12 inches aperture. 





BA. 1630.0. 


h 


mm ad. 


g18o | a0 4 315 
gr | 30 4 52.6 
gi82 | 20 4 S79 
g183 | 20 § 159 
5184] 20 § 41.3 
——j| 20 6 28.1 
$185 | 20 6 38.3 
5126 | 20 9 7-4 
12.8 

5187 | 20 9 31.6 
138 | 20 9 579 
60.2 

618 

5189 | 20 10 39.7 
ws 
5190 | 20 10 93.8 
§igt | som 5.0 
§1g2 | 20 IT 5.5 
103-3 


5193 


$194 


595 
$196 
$197 
$198 
5199 


BEElEs 
SSSSEERES ERS 8 


5205 
5206 
$407 


3208 


113 38 47 
sas 24 28 
Wi ye 9 
126 §7 18 
136 26 46 
130 4t $2 
149 15 32 
167 44 39 

44 3° 
144 47 15 


59 43 47 
“aH 


43°39 
127 26 21 
ag 20 
13% 44 15 
121 35 15 
77 42 «4 
41 44 


eter 


12§ 17 go 
1st $9 26 
1$] oO 8F 
W273 $5 
167 27 17 
158 ss 53 
13435 2 
165 ss 18 
120 34 48 
329 43 23 
435 55 2 
136 4 30 
tat 56 33 
12g 29 48 

29 10 
128 48 38 

48 15 


REDUCED OBSERVATIONS OF 















teen nas eeneetoesetorserrsrensesccsccecsesese | Ly S571 


} VacaWreseupapesnessivasean geceiecasseetase L. 8385 








eee ee eee ee eee eee He te seee Pe umeeeeneeees asters 








onan eweerseease Sheet ententewerecseressncnges | As UO 
Pos 64.3, 65.2++sseecsrsereeeveusenes 
Neat stars, AR A @aho.eses 
















Another neat D x nf. [N.B. This obs gives L. 
ac 8° for the minute of R A.) 409 


s 1 A five triple star Sedibeeideriipenwctavedeencns| antes 



























Fine 4. Sie tee Soom ein for any gued sii 

















measure. i 

get | Eas Wary W008 ins scccescrsevcedcccescnavacscs-|*0**e* 745 
gf 10 | Pollows a Pavonis 36°.5, and is 2’ north of it 470 
Follows « Pavonis oa its parallel sameéien 710 

a4 





252.4, 249.9 5 eat ta ant beuntifel and ‘edcte seeeee | Gag 
double stars, A slight dew-cloud, thoagh it does 
not destroy the sharpness of definition, yet renders 

. the measures dificult. Great care bowever taken. 

yet: small star lies exactly half-way, and im | +++-+> 
the line of junction of the two berger. 














9’) AMONG WAY soee-seneeseenenr sce ceenees 


es) a 
a i 2 
- Dh _ 









1 | Pow 295.5, 255-feceeeereerceseseenerrerrer sees | seeeee 
ax | Athird near sec cccceereneneeneecsnesecennns | ones es 





Tp cece w occ ne rene er eee ret ee essen en reer heer ee ee 


Pos est by dingram.....sccnccacerreeerrtegesen [| werere 
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DOUBLE STARS, 235 


No | RA.18%.0. | NPD re Dist. (Magni 





















































































































Remarks, 
{ b m 6d ore I 
20 2 147 52 193-2 | 45 | 3 26 | (a Indi) Poa 193.5, 193.0, With the utrooet care I see 729 | 
7“ are peer ae a e well o aa al % m as here described, which 
had eluded all my prior examinations of this star. 
But the night is most glorious. As to any eom- ' 
pasion at 5° dist, as stated by Mr. Duntop, there | 
is now most certainly wone, nor could this, I ap. ‘ 
|, have been seem with his instrament and | 
power. With 22 inches aperture I see it; with 9, . 
with the utmost difficulty it is discernible, but so 
seen I should estimate its distanos at full 60°. | 
—— | 2027 7-0 | 17 5227 | 183-9 | 7 | BO 20] ccecsecscrseceessces eeTee Te Per ree tty restr: 475! 
210 | 20 29 182 | sry 58 ¢2 | 2700 BU gf TE] pcsssersosesens Sb oeeetesdcersreenseeeesesene ars 
g222 | 20 249 25.8 152 $9 14 go1.0 mal OG cams chcnwuspebatncanaveacaaeseusstadvacdetucn 738 
gz12. | 20 32 3-9 | 11g 45 58 aja | 8 | 2 10 | [The pos set down tx 27.4 (—0.7 for zero) but the 473 
diagram contradicts this, and dowhtiess it shonid 
Aave been written 274.) 
g2t3 | 20.31 50.8 | aay 6 gs 137-9 | 25] GEO) p+ ec eeeeee cere er eere cr reee eoeveseceete sevens 44 
ga1g 12032 = E) n65 6693 | 332-3 | 30) 8 9 | RA by obs 20 42 15.4; but there ix a remark “just toyz 
out of the field,” so that this is a few seounds too } 
g21g | 29 53 42-0 | 26 7 40 187.3 | Bf 9 32 Cee eeensneeses * 493 | 
$216 | 20 34 42-7 | 138 12 56 197-5 | TR | OREO’! wore eee eessesencereaetrrseseeatersertreer | state 74 
5217 | 20 96 484 | ass 4 57 | 232.8 | 6] 20° Wn | Dist by oblique transite: 7’.62 ........6.0005 boa | 
g218 | 29 3655-7 [aan gag | 187.9 | 16) 7 23 | [26 probably a mistake In writing for 6.J......00+- 494 | 
6o.6 s 7 | 1889 | 6] 6 13 } Very benutiful object ..seen cece seeceneeceresene G20 | 
64.6 so | 1903 | 8] 6 15 | A most beautiful object ......... Sitanpeve spouas Manages 618 | 
$319 | 29°35 32-5 | aap ag ag | 327.0 GFE Bh | creccravoeesess Deeb ee teseres spe bere rese os 49r | 
g2a0 | 20 36 17-0 | yer og 37. | 337-7 | 18] & 10) [The diagram contradicts the reading of the position 475, 
wire which gives 224.3 for the pusition.] | 
g2a1 | 20 36 24.3 156 29 28 124.3 | 12 | 10 10+] Dist by oblique transit < 2.194, premnsing 124-3 to 610 | 
be the true angle of position, 
gaa | 26 37 13-8 | ogg gh a0 | 2799 | as] 3 19 | A star sm precedes ..s.e-eseseeeeeee a ceeeean 738 
— | 2037297 | ag 3 7 97-3 2] G6’! Superb D @; Pos 97.8, 97.8 with 480. Excellent 726 
22.2 2 61 97-5 | 13) $=6 | Pos 98.7, 96.5; fine ; measares taken with 320 431 | 
’ and apertares ss lack cirche and equal triengle. | 
22.4 2 46 101g 2) 77 | Pos 202.3, 100.7; superb star ....cecrenrreeeeee 737 | 
42.5 247 989 | tf FHT | Pow 99.5) GBB, gF.g cece cceweesscesecnssseaene 6o2 » 
$223 | 20 38 gag | nay 0 sg | rege | ta] GO | --ccccccensrencenrereeecesresenss Bi ie wade « | caenee | pao! 
g224 | 20 39 185 | rag 2347 | 167-5 | a5! § 9 | Pos 169.2, 166.8 (a Microscupii)......-. cosseeee |B. 6923] 493 
25 ay 35 | T6BG | po] Sh GO | Pow 167-4, 26G.4.-cereresscseeeereresensceesee | Mi. 9606| gor 
$225 | 20 95 48.2 | aga gs 7 109-5 | qo | 7 10! Small & bine ...-..... perceeeceeteeweasonsene | sucess | 728 
$236 | 20 39 92-9 | a7 59 22 70.8 [as] 7 8] Lpale yell; Spaleblan........cccsssceeeeceese [Mi g613| 475 
$227 [20 40 3.3 | p28 gx 5 | seeeee os | seeeee | No particulars, Domble ...csscceeccesssccepee (ML g623| 724 
5228 | 20 40 29.5 | ag ga 6 wong | go] 8 ro] Lyell; S bhues..ceecesecerreseesseseree ce seve | L, 9586) 488 
$329 | 20 42 $32 | 15g 04 18 66.0 BB 1B | cece cece acne re ere weereeeeeeamenenes ecccsane | anccee | 966 
$339 | 20 41 43-3 [166 3 go 16g2 | as} g a2 | Dist by oblique transit = 16"66 cccscvsvesccvree | sesece | G07 
$231 | 20 41 $7.4 | 161 4 © ag | 20} 8 $+) Pos 115.0, 181.4) PERS ceeees ese ree aenewes cove | L.8573?| Gay 
$232 | 20 42 $7.5 | 146 33 29 4 | a0} 9’=9' —_ % precedes, making nearly an isosceles 469 
ng 
| $233 | 30 43 23.6 | 173 55 56 | 276.8 | as | 6 43 | Very ill defined; small m barely seen....+-+.-+-- 796 
139 $6 6 | apes jag | Go tz | AR A aR cecrerer cere tereereweeensecenene 795 | 
5294 | 20 44 32.0 | 124 45 3 gta | xz | 10m10 | o.ccseeee cern ee ee cere eeaessemetaeeesrenenes 493 
4-8 45 $5 GRE |B] g tO | sn eescccuemesenerrercrer tess nsesneeneaewaeae 49% 


236 REDUCED OBSERVATIONS OF 














Remarks, 
5235 t seesee | Amifl defined elongution, A bed might . 
45 31.6 A fine double star occ. sceessceseeeseas praigees 
45 369 Fine star, Good measures ....0e-senceee ce aees 


wee 


A fine double star. Taken in a widely extrameridian 
reviewing sweep, but readily identibed by a rough 
place obtained by mixed estimation and messure- 
ment with the foreguing. 


TN seen but double... ces ceeeae 





5236 | 20 46 56.8 








Nent double #, }..-++-+-++« ‘ 
572 eeeceseccccves evctecse 
$237 | 20 48 18.2 | 163 5628 | ayg6 | 5) to at] wees Sie duceeunace 

| $438 | 29 49 343 Recerca seen sees cneeenectes screen sereseeses 
} mom | 20 49 95.2 {A mistaken wire sasumed and corrected) 2.00006 
see0 Viewed and measured... .....cacccenessnenesure 
i $299 | 2@ $8 tg PePTPLTTeTT erie TTrerreryer Terrier rer senaeue 
gago | 20 $3 5.0 Dist by dniuaak ic: resecsees eee 


PoeReer TOT sc CeCe Pee crete rt tee te eer rere ies, 


$241 | 20 54 28.5 
| gage | 20 $4 47-4 
$243 | 20 $4 495 


POeee ee C ITEC E Se ee eee e eee re eT eee eres 


Woeseasnaersscracrasssces posacvceveccecescas 
me | 20 $5 G23 Poerer er rere ry seveces $eeesovertesecse eeeseee 
$244 | 2° $$ 439 sancedecvcebrssbatsstiteccsancresveseicccnce 
$245 | 20 56 — Pos 195.7, 194.5. A fine D star .. ce ceccencucnee 


5246 | 20 $7 58.5 Pos 116.3, 177.1, 117,3, Close xs this star is, the 
night is so perfect that it needs no higher than the 
usual sweeping power for its mensurement being 


most beautifully divided. 





























$247 | 20 §8 22,7 Gaeeses ne nenerecertteesresessseggncnecaen ook 
26.5 ne ee eeeneanes 
| $2q8 | 28 9 55.7 i PeTe iter eet te eee errr reer es eeeeeescseneeee 
5249 | 2 478 { voce nrertecavetosredshervecnce senessecesonee 
gage | an 1 sag | PPPTTTIPTITTTiTriTiitiTrittetii titi titi 
21g Diet by oblique transit = 167.40 «..cseeeecnr eens 
$251] 3" 2 447 Excellent meamure 2.4.2.0... 4 cceseuae sencsacs 
47-2 5 weeeten anieveweds eevvevescesserccstssees aes 
srgz jar zt = | 105 43 = 280 [asl : Mean epoch, 136.127 ..csseees pensesesas ecee 
$253} 32 329.4 | 129 76.93 | 183.2 | ro} 8 g! Neat star-..... eenduseh she roedenenossangeses 
sage itr @ — | to 16 — |... |.) 7 8) sthorGthclas. Reviewed . isakue@awenuaae 
oo “ al | ro 
aiked baketel baael fl lead Weorscr ke 
| being found correctly reduced, the earlier minote 
‘ is preferred. 
ar 6 g3-3 | 157 97 32 28%0 [2g] gf 12! Dist 9 oblique trampit a 44779... 2. .e essen aes 
a1 6522 lage o 2 | 263.3 | 2s] 8 8+! 
at 7 1f4 | 141 24 39 26g.8 12 | g Se Usiscecdeseasseisossnscucejertuss 7 
zt 749 | 144 9 Gt | 296.2 3} 6 1@. (End). Bewutiful ...6--e.cecere coaceee 
ar 7 $62 | asp ag qg | 387 | ag | 7 at] Athird mer os -eceeeeeereseeee Perret eer irre 
ar 8 gt.t | 6a 52 8 270.3 | 40) & 32 | Large star single....... v eceewerenscnncceansses 
a1 8 56.3 | 276 35 26 | 203.7 5 | 8 8 | Pos 205.8, 205.7, 203-§, 200-7 +. 0. senwenensrnees 
* 305.6 8! 9 9} Very much past mer. No good pice or exact 
i measury attainable. 
21 30 13-9 | 170 45 58 goq [35 ) 7 inp SORA o 23tg weeeee 
24-7 46 40 Pye ee ee be eeree retire errr ere: 
at 10 464 | rat 37 495 Bt [35 | F FF | cscenneeereerecsnnee 
21 4% §t.4 | 125 42 40 TET | 20 | 9 BR] senseeseneewcerre 











No. 





5265 
g266 


5267 


5263 | 


| 269 | 


$370 
$271 
gay2 
$273 
5274 


$275 
5276 
$277 


| $273 











i 





DOUBLE STARS. 











1 
BA, 1630,0, loves 1899.0, 
h, m. 5.4. i oo” 
ay 32 17.6 13 5 48 
31 1g 433 | I2E 49 13 
333 47 38 
34.6 50 47 
aris — | 135 47 — 
21 15 gB.3 | thy 1g 10 
21 16 20,6 | s1q 7 58 
at a7 29.t | 850 $5 37 
23°37 49-7 | 18 47 7 
31 18 244 | 32 9 14 
arg 922 | agg 6 1g 
3120 §-% | gag 4a $8 
g4 42 25 
3120 27.0 | raz 16 44 
af aj ant 146 8 <6 
ar 2325.6 | t4g 3 
2123 48-7 | appa § 
ai 33 55.9 
ar2zs 5.8 
21 26 37-3 
2123 — 
at a8 45.2 
ar2s = 
21 29 26.4 
jog 
3te5 
azrgjr 89 
a 31 15.4 
an ga 5.6 
22 32 29.5 
23 32 45.3 
33 32 45 4 59 — 
2833 445 | #75 3 39 
23°95 OR | isa 25 44 
98 25°14 
3395 45-5 | 15° $9 7 
2395 g8.¢ | mO5 qr 4 
2s 36 sar | 497 29 27 
2137 94 | 13% 4 © 
99 418 
a2 37 446 | za go sq 
45-9 4° 43 
46.2 qr 3 
21 go §7-2 | 113 43 57 
163 22 3 
106 99 














Position. | Dist, 
j i967 | 20 
279-5 | 15 
275.5 | 10 
380.7 19 
s67 | 5 
133.4 ke 
3430 | 93 
342.6 | 4) 
56.4 | 18 
407 3h 
xzg0ck } 20 
TOR.§ 3 
160.8 | 20 
ts8.9 | 25 
199-$ | 45 
43-3 4 
355 | 8 
$1.0 3 





iso | 3 
asag | 15 
agzer | 35 
193-3 + 
204-7 | 35 
188.7 | 16 

13-7 | 20 

13-6 | 20 
335-7 | 3° 
336.0 | 30 
333-9 | 25 
256.6 | 20 
3945 5 





Magnltedr, 


Remarks. 








9 9 
Soa 
g i 
¥ a1 
7 Ou 
a 
aor’ . On SE bos tenss dew shgusvaccecsccs seaasa | toeees 
TOMES | 045444 se cerencen cece cn anepagessesseeessvesiy | verter 
7 % Vory ill defined 
10 x1°| Poa siitiliiadire . veee 
# 43 Po aed rom nga sererseesers ee 
DF 9B | cccssceesoguae bos eteetnctesaeaeerorvecerrar | L.8829 
seeees } (A Octantis) not noticed as double ......-..e200+ | Bepoga 
5° 9| Viewed to verify an obs with the equatorial, Itiva | -...-. 
fine double star. The equatorial observation was 


no illusion, Pos 79.6, 82.3- 





Zone review ..-++ 









Class 3. eeeeersesepseccesen | cecces 
| 7 10 | Too Ill defined for measure, Pos from diagram. ... | .++0s 
seseee | Been double, bat might too bed for measure ..... . oe 
O34 | sasnenicuwes TTT TT TT $004 cscs cevécese eonese 
9 18 | crrserscee geesesaecs eee vesnenee seees 
g'= 9 atte ee ee ee ones Peete tree rsteee . . 
9 10 | Pos 20g.t, 205-3+-- + ess neces barnes euvevserre | coccee 
g=9 eseses Se ceoewacreestereteeeers Tree rrr ere rer h, 5054 
§ 10 | Pos 13.5, 14.0; Pt ar sal the B. catal,, bet itis | B.zo8o 
thare stated that the chief & is the /ollowing, 
whieb is an error. 
P 38 | scccscccecns an ennwaeeseeees secon senesauanars eee 
§ 10 | (8 Piscis Awatralls) ..ccereenecesecnesseees ove | Aag87 
SF 10 | accncncerecareresecsrsonsuaee tose eeeees 
§ 33 i ATE ENA IRR ane RED reer 
Bd | cece ges cs cern nseensanrcencceeresesresseeeen | hy 3059 
BL 19 | ceeceret eres ststesseecenenes svaccveeces | epecse 
$ 9 | Class 4. Zome review ceccecreresesecserewesee rere 

















238 


REDUCED OBSERVATIONS OF 






RA. 1839.0, 
hm ad. 


21 43 49-5 
gio 
$52 

a1 44 87 

21 44 37-3 
386 


gon | 22 44 59-6 
6-5 
63.0 












45 28.2 





28.7 
g70q | 21 45 382 
$yog | 22 45 57-7 
5306 | 2446 3-3 
g307 | 2246 6.0 

9-9 
gz08 | 24 46 29-3 


gyog | 22 46 56.6 
——— | 21 47 $43 
gyro | 24 49 86 


gqur | 38 49 4ng 


gjyr2 | 28 50 2.6 
$3tz | 2453 39 
$314 | 27 $3 $34 
$375 | #1 55 33% 
g306 | args = 
g317 | 22 0 S84 





68.4; 








g318 | 22 8 IR 
a5.9 
$319 | 22 «1 53.2 
$53 
58-7 
g320 | 2% 2 16.5 
gjzn | 22 2 40,6 
gjaz | 22 7 22.8 } 
$323 | 24% 7 42-3 | 
g1zq | 22 7 583 
$325 | 23 9 28.7 
$336 22 9 $23 
—— | 22 to 43-6 
$337 | 22 10 46.5 
$328 | 22 53 gH§ 
$329 | 22 92 110 
$330.22 14 0.6 
g3qt | 22 14 20.2 
$33% | 22 14 51-9 
56.3 





CT ee 


NPD. 1850.0, 


130 


143 


333 
166 


129 


oe 
44 10 


44 28 
44 35 















2509 























Pos 242.6, 241.6.. oes 
ahanea: BRAmatdens tis weeee . 
AB) 

Pos 207.9, 203.5. Neat # ..4000-s oon 
Pos 207.0, 204-3. Neat # ---.eeee eens 





[The reductions of this eweep are wery precarious 
| for went of good fiducial stare.) 


The former obs makes pos = 287.0 «2.05615 sana 
TH defined ......4.55 PO ee ne ceseceseresesveses 


Pos. $5.45 $8.4 cescsseuees rrrrrrrerrrrir ret! 
= 1334.6 + ecient toes ears 
| Pointe « ® little north of « Octantis, which ia very 
tar It ..4-4s-04. Core eeraeerese Torte rrriee 
Potts s little n of a & § m which precedes it .... 
Very fine double me .. 2... baeeees ennecenecace 
Pos 113.8, 112.8, 113.2, excellent measures ...... 
A fine double star -.c.esns sees aeaGancenmasenwa 
Dificalt to measure CSV SuderaceCkEDAeORerE oes 
RA somewhat uncertain 2... ...0 6 ccee ec eseee ee 
RB A somewhat uncertain .......6-. 00 -eecete res 
/ABY ‘ 
Anyee ee POTYTITTTTTETTITiTi Tri ieee 
? Position ; micrometer deranged «11... +sseeeeeae 
Poe $4.45 33-3 84-9 (0 238)... - cece eessacesee on 











































DOUBLE STARS, 239 








NPD. 18304. | Poulilon. | Det, Magnitede. Remarka, 


a ,#* 





Noa | BA. 12900, 
hm, 4. 4. 

$733 | 22 15 60 | 252 a5 54 | 296.6 ; 28] 10 os 
s334| 22 tS Bs lassag sa | afa8 | 8) 5 at 
g335 | 22 15 188 | 236 9 2 Bos | § | tomt 
| 5336 | 22 16 35-0 | 16g 44 50 | apg | 8) 10’ 13 
337 | 22 26 $83 | 035 45 12 any | 313 | 10'mad 

| 5338 a3 17 48-6 | 142 39 7 | r90-7 [25197 1 
jm aaag 3st | tga g7 be | sagch | f 9 














15339 32 20 245 | 16g 45 44 | agg | 22 gf ot 
| | 38:8 4647 | ta | 8 10 
| $349 | 34 20 $43 | 152 016 F | 30g3 | =) 10 10" 

$3qu | 22.22 52-5 | 337 70 28 gga | 2 | t0’ext0! 






































—— | 23 BI 47.3 yom 343 170d 3 § 4g 
47.8 rs 26 169.3 | 25 | 5° 9 | Pos 169.5, 1694.. ae 
47-9 1944 | rpoo | 30] gf 6) Pos 170.7, 169.§ wesesraesenrerereserctecce oe 
49.0 wt 170-9 | 25 | § 9°) Pot 273.8, 1705) 17G.0receeerrecsraseenrerseee 
. + 71 2 Pos 173.7, 8, ; 
49-3 9 173-5 | 35/5 9 Sets 379% Srey — being beyond 
49-4 12 29 thig.g | 3° FFT asecapsascnsccsapersabecersrrcbessdseversrer 
5342 | 3 2425.5 | 196 §5 30 93-4 5 | 10°10" Dist by oblique transit 87.67...-c00nrerenaere . 
$343 | 23 25 26.5 | 192 38 3 $2.7 3 | 1010’) Neat. ...0-00s Serres Terre erate Tere errr 
5344 | 22 25 43-7 | 129 35 57 174-1 4 | 8 as) Very meat stares... cs cce cece seeee eeeeertereree 
$345 | 2226 4.9 | 95 55:27 | aepte | TO] gf 10!) cewecccnecerrerrcs coeveereeeancvecusaceree « 
§346 | 22 26 59.9 | 12a 52 56 gag p10] 7 8) AfGimeobject . ....... eas a cersseaasccngusencs | 
614 g21y | ago | ta | 7 15 | The preceding of two bright st, very difficult . ene 
5347 | 33 27 48.9 125 14 24 23.4 10 Q ID | werner rece ai ee'bhe sivatee hee tra wavaban'enun wn ae 
45.6 14 49 27.2 Q FS | wsneseee pensegusesase eg enancsuacge eneasee 
5348 | 22:28 0.3 | agg gx ag | 274-2 4) 9 ta | Pow 273.8, 272.6; wery meat .......... Coreeerrrs) 
$349 | 22 28 33.0 | ray yy 6 UEP | BO] F IR | cwrecerececereerrcenenreaarrsces se M. 10473 
$350 j 2238 45.8 | r78 51 36 azote [| 20] & oa | Execssively ill defined «2.20.00 000008 wecscce ees 
5351 2229 42 | 138 29 ef, = : re =: } rripte enereee idubeKeeesecuesarseaecbuses 
$353 | 22.29 32-4 | ag5 54 35 | ft als {3 b nveeceeeceeeren ees mane ETC OPE TTT | wesees | 490 
$353 | 2229 14-7 | 170 44 5} rt “ 7 iy } Triple co cnnbassopcccsesesee Staitisusawheds | serene ' 6a3 
5354 32.29 29.9 | 143 gx gt 764 | 30) Bg | ORA ce Gites eecececeererres teenemenreeees | eecnee | $PO 
$355 | 22 29 30 10g $9 — | sees ++ | 8, 8%, 9 | Clase g, rome review 2. -.sesesereseceee osseness | cosese | EB 
$396 | 33 40 17-6 | a19 13 42 9-2 a] $ to | Elegant; bas a & 6m 2". p, and about 100° mn, | B.zigo | 475 
pore nara the coarse double star | +7191 
$347 | 22.33 53-4 | 143 43 6 143.0 | 12 | gf 2 evesesscns 47° 
$358 | a2 93 309 | tgs rg $98 | 30 | 8 to SRA = grigecse gor 
$359 | 22 35 59-0 | 94 52 as} wat . > + sc } Triple ses ceceenscseccces 749 
| $360 | 33 76 © | r49 46 gs 900 7} 9 10 | Exactly in the parallel ........00e6 seasevee | eeeees 47° 
i or 47 37 83.8 | gf a2 735 
sybr | 2236 20 | 356 26 gp | eens 6 731 
| $362 | 22 96 35-7 | 137 49 40 40% ) & a 496 
| g363 | 22 98 tat | pas 56 yg | 285g | 10] gf 10 493 
——/} 2239 41 | 95 620 {| 245.3 4] 7—7 | Athird ro m, dist sbowt Go” .... e oes | ZB. ag44! 799 
5764 | 22 49 $20 | 147 24 14 98.0 | re] 20 80") ciaseewee severcese sddmaunreceberaveewrares ee | creees 735 
$365 | 22 42 64 | rab g7 2 | speck | 3] & 4g | Very delicate .. rescence seeeeerrccenseccssenes [Tn ga8a) g8y 
woes ge | ayaa a} 7 24 | Foe a7t4, 274.3, difficalt, and not well defined | ...... | 637 














R A. 1490.0, 


h. 





mm a4. 


32 42 45.0 


45-4 


22 43 2.1 


+9 


22 43 55.8 


a2 46 ¢¢.6 
22 47 389 
22 48 42-5 
2349 94 


22 
as 
a2 
a3 
Ba 
22 
a3 
22 


a3 


so 
$9 52g 
51 4 
§t 27-5 
$3 39-6 
2 19-9 
5% 493 
$3 172 





REDUCED OBSERVATIONS OF 


| 


NPD, 1890.0. | Positioe, Dine. 
hal 


41 


* 


143 41 36 


y 


123 46 35 


46 


22 


175 25 46 


163 
152 
nig 
144 
1$§ 

95 
164 
167 
162 
158 
173 
tay 


rf 
265 
442 


125 
141 


105 
150 


16g 
nié 
nyt 


78 
158 


a6 
1 


26 


$3 


go 








254-0 
254.2 
itqet 
275.0 


abst 
126.5 
135-9 

8 
136.8 
346-6 
jorg 

99-6 
288.7 

58.3 
1207 
$51.0 
270.9 
et 
3395 
329-5 
325.6 


93-4 
48.5 
$1.5 
4a$-3 
128.2 
259-4 
264-5 


| #5 
10 
rT) 


a4 
2h 





> 


Lal 


os 
» 








Magnitude. Remarks. 
BO | svveesevessscesseevncennseeenrarsseseneyases 
8 # ABQa,. ae 
ag CD 1 A bright and faint pair of double stars... .. 








§ 9. Pos 274.3, 276.3, 2744, the last with s20, and A. 
which it does not bear being tremulous. 

§ 8&8 (22 Piscis Australis} too ill defined for measurement 
9 | teewtererenrarenreee este se neeerreesareeseses 
g= 9 Pos mean of 125.6, 125.5, 126.7 «+000 ebetedcecs 
yo’ a1 . 
rm af 
9 
9 
7’ 10 
gf 10 
ro'=40" 
isssit 
mo 4 
1 uF 
vy 9 
y 9 
9 10 
9 © Pos 7426.0, 325.2; 930.5 tried, but declared unbear- 

) able. 
1! TE deae weer sere r ee eeeraneeneseeteneeenepeusnen | tereee 
to ro’ Pos 49.7, 47-9, 49-35 FOry MEtt cece ae eaeeeees | ee ewes 
gg Neat starsc ce ces cc sseeesarenepewanewennerecny | tenses 
garg’ Nett... .cccreresrreeeee Ae eeeseneespeceas seas | eeeeee 
Gg 10 TN defined weeeeeceeuree wether recene sebsitricer seeeee 
7 «8 Very fine  ; Pos 259.3, 259.7 cxaeceeecs ss B.7246 
6 7) «Pos 264-4, 264.7. [N.B. Examined the euailaaan =4246 


~~ 


of the micrometer and found all right. The star 
has surcly changed if my former position was at 


all carrect.] 

g | Classy. Zone review .. cc cereeeneewegsrnnanee | oeeee 
CS ery Sennen eer eere eters eared beaten naeeereae 4. 248 
Ie Vlowel «ar 4 Aichlh gost sarin wortevervaveses L.g378 | 
BE | veeerercensssee Peeerreeerece terri iter eres ee 
30“ Pos estimated from diagram .+.+..+ eepeeeess se sues 
10 eacesecsncgecsawccccawatccaaersreccseceess | Bpabe 
20 | averse Dea eeeescascensces casceeccccecesscvers | eoeces 
32 | | Pos 225.5, Dogg, neat star ceeeecues peveenesecs B.7259 

' Dist by obi trans = 7”.44—Poa misread sBo° giving | ---+-- 


73-%) which the diagram contradicta, A mean pos 
used in ee eptie the heraccaies transit. 





13. A pretty object . ee veetererenee 

Q | trerwesuceae See awenennnanreet awwensenneneee 

FO | cccccsasseeees sicawecsaasaceseuease 

13 Sdetsaiomds acesedbeceee eerecscccans 

8 Clase 5. S247 = | Leggs 


10 | A * om precedes, (Micrometer deranged) .....+ | +--+ 
ro’ The R A wot to be relied on, as this f cannot be | ---... 
exactly reduced for want of zero stare. 


10 | Pos 57.3, 14-3, 17-95 (14-3 rejected) .-. 
o | In the feld with y Tacan® «+. -+++04% 

| gangancencdcucetedenanes eer reece 
10 | gece eae secceucneed 

















5395 














25 10 
251% 


zy oat 


23 26 


23°57 
23 3% 


35-7 
Ty 
14.8 
15.3 
55-4 


ibd 
iB 








NPD. 18300. ; 


° 


’ 








Position. 


3 6 | 265 


14) 


t38 


re 
145 


1% 
14 
1% 
13 


25 

2 
rs 
37 


$8 








209-3 
206.6 


209.5 
2074 





Tiist. 


DOUBLE STARS. 











Magnitadr,, 
6 4 
6 10 
7 ta 
7 9 
7 9 
2 16 
¥ 10 





Remarks. 
(96 Aquarti), very delicate ......-. sbeceseesens 
Pos 210.5, BOB. qe ececracerenvers is unaueka conve | 
Pos 207.3, 205.901 escneaccceececes eee aeaenses 
Pos 208.9, 2104. Fine # -.-...---- ieexeidnee 
Pos 207.1, 207.7. Dist by oblique transits = 


17°43. [N.B. The obs of this obliqae transit is 
irregularly entered ; there is either aome mistake 
in the setting of the wire, or it had been moved in 
the act of observing.) 

Very elegant *&. 7? Position, the micrometer being 
deranged. 

Pow 226.5 (rejected) 222.8, 221.8; a very elegant 
double atar. 

Pus 209.9, 218.8, 218.5. Tried 226.5 the first 
modure of £656, It u evidently a mistake of 5° 

{ in the reading af the micrometer. 





1 ar See eee EES eS OTe eer ee ee Tere terre re 
Ded Mot eee ce 
7 «9 | Epoch, 1835.761 wos ccusenerercrarne eevccesee 
seceee | Clase gy, Zone review .cecseceseurs wrecescecas 
TESTE | A RA 6g coesesesesesc see scguscenusnnas 
to ro | rot eeweesseuncenceeseneerssetaccevestravets? 
yO 90) Class, Zome review «14, seeeesssceeenevenees 
WTO | veces etree ee tenet ee rece ee eree reTirry tty 
7 te; Mean epoch, 1836.017 0. 0sse+cansrsteewerenyes 
TO EEIO! | oe snccsrececetevecercsecceuccsssevccrservesr 
to «ort | Microaneter derangement corrected ......s..e0e0e 
9 13) bre 
9 5 {Triple ve ee re scceeeeecseeeeenenssenr inser ee 
13 , 
; 12" ’ Triple ...+4+ PTTTITT LTT eerT ETT Tere errr 
9 9 | Entremely ill defined... ...csecerseveerrsrrennce 
r2rz1a | In very poor MBION...- ee se cere ree aeenene 
BD TY | cnreeveeereees crea sesnnaeseees staesenasaees 
1o° tt | Bosutafully defined and tramqatl ~~ .....-... 60+. 
wo 412) The following and less ofs .....-- teesasseease . 
GP NG | asec a ccaseeeseaeeenensnasucserenceessesarsees 
af alae cis pial cmeae a in 
ee PHO RE wee eens sawed ee cnreeeemeeeeces | 
so | Class 5. Zome review ce eeee rere rcteaeeneere 
# 1 MOTTE CITRT TTT revreeebsbasese essuspe 
6 rn) Poimis exactly to @ gd S16 Messe ence cere eweeen 
@ wat easvee vebeees Pere ererer errr eee ee errr eter ereyy 
6! og’ | Fine a, ond good mensatess cress seer cewrer sees 
BD | sie raweeeeen seer aseesseeeesasennneerarewiens 


6 8 
g an 
tr it 





| Pos 96.1, 96.7; AR ASSO wrrreesaescerereee 


\ 07 Aguarii. A fine double , bat ill defined. 
| Mensured after weridian by recalling the star by 
the collimating screws and reins, a great con- 
venice, 








Bynon, 


| As 783 


B.7a76 
A248 











Bweep, 








242 REDUCED OBSERVATIONS OF DOUBLE STAks, 














































No. | WA, 18900, | N PD. 18900.) Position, | Dist,/Magnitede, Remarbs. Bynes, 
bh. m ad, o +f «# 
$422 | 23 40 32-7 | 134 24:27 | 349-7 &| =o") Niet RA = 24 42 16.1; Fos 349-8, 349-7. The | «-+.+ 
last mensure taken wil wer g200 with 12 
inches aperture, wih obi; ~— 
perfect distinctness and well 
33-3 24 47 $$3-7 3| 9f 10) Nie RA ce 23 41 16.7; Pos 452.7, ae me 
Jn one or other obsereation the wire has been | 
misfaten, and on reducing both on either + i 
porition, the point remains equivocal, ae | 
earliest RA is therefore set down, a sit in 
auch coses.) 
gqa3 | 23.4t O2 | G17 o 3238 | 15) 6 95 | Very delicate, good measure ....-..-62.00ccc ce | teen ee 
§42q | 23 41 11-2 | 146 49 26 SOF 40] BB) sceacqcustuawieawsaeteenereivedeacveaeseeare, | -00>r- 
114 49 24 g74 | 6 | of at 
cee ages 56.3 § | 18 52 | Viewed and measured... 0... .c0sssensenceeseee | sense 
gazg | 2943 6.0 | age 306 | ayer | PO] th AE | A ater 7 Omg BP cere eeee rece ee reer res eneceee | teeeee | 
$426 | 29 43 40-7 | 135 26 8 317-7 8)\ 9 . +2 errerrrrT rrr irra mctres 
$427 | 23 44 95-1 | 0630 7 aT feo | 3) 9=o Pot 65 6455 eg ar 0000 danancacensd | Avena 
542% | 24 44 32-7 | 156 55 $6 195-5 | 7 % Very delicate ccc ccceseeecscesscrsesaeesreree | B.73qe 
$429 | 21 44 $5.7 | 120 20 43 a21.3 |] 25 | 9° 10 | Lyell, Sblwe..........-05 gascnncgpenscansces | seesne 
$430 | 23.45 29-5 | 167 44 36 493 | 12 !| 9f 10 Pe eat ee 
$431 | 73.45 41-8 | 14% 30 45 146.6 | 25 Q 10 | canencnacnenereerrarenseeessecteswesunswenen | rerree 
$432 | 23 46 17q | 149 40 58 43-6 | 20. 9 9g’) RAunsatisfactory for want of eulficient fiducial stare een 
sia 4! $5 414 [25 9 gl) Pow 40.7, 42.tesenareerees aranedbesénebetesnie eeneae 
$433 | 23.46 s7— | t08 42 — seees fee | TO 20 | Class 3, A star 7 m precedes . toes 
$434 | 23.47 tra 168 4 ar 479 | 03) 8 aa] eee ee eee er ees renssense seeseus . 
ga3s | 29.48 — | 107 6 — 27 |12: g 9°) Epoch, 1835.76t. Nish PD = 107" af ceccwcncce 
$436 | 24 90 37-7 | 152 0 23 B74B | 20] Of 82 | pccesseesccnses bteneerrrer ts ee ener cree 
24 5% 42. 44 2 17 | 297.6 2 sf at | Very difficult, ‘inn only by glimpses, iia in ere | 
ee are defined. Must be ro-aniahal. : 
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INTRODUCTION TO THE MICROMETRICAL MEASURES OF DOUBLE STARS. 


(156) The instrument with which these measures were executed was the same with that 
employed in all my previous measures of the same nature at Slough; nor, excepting a change 
in the length of its polar axis necessary to adapt it for a different latitude, was any alteration 
introduced in the mode of mounting it. The elevated extremity of the axis rested, as formerly, 
in a strong iron Y, projecting as an arm somewhat eurved from the summit of a wooden post 
very firmly planted in the ground, so as to allow room for the person of the observer between 
it and the eye-piece when the telescope was directed horizontally. The lower end, carrying 
the hour circle, with the necessary sliders for adjasting the axis in altitude and azimuth, 
rested on a wooden block bedded on a pier of brickwork laid in cement. The movement 
necessary for following a star in the act of measurement was communiceted as previously, 
not by a clock-work mechanism, but by a serew movement worked by a long handle ani 
Hook’s joint. 

(157) The bailding in whieh this instrament was placed was circular, consisting of a wall 
seven feet eight inches high from the floor, with a reeess on the north side for receiving 
the pier, and a door-way on the west. Its internal diameter was 9 feet 4 inches, and on the 
top was bedded a wooden circle of 4} inches in thickness by 7 in breadth, supporting and 
held together (so as to break joints) by a cast-iron circular rail whose section is represented 
in fig. 5, Pl. XIIL., the projection being destined to carry the rollers of the revolving roof; 
and forming, when laid down and screwed fast on its bed, a cirele of 10 feet 6 in, diameter 
from summit to summit of the projecting part. 

(158) The revolving roof itself consisted of a square horizonta) frame of fir timber, five 
inches in thickness and breadth, mitre-cut, and joggled together at the angles, and bolted 
firmly together by stout iron serew-bolts, which, besides drawing the joggles into close fitting, 
served another purpose in reference to the connection of the frame with the superstructure, 
to be more fully explained further on. On the under side of each of the four beams composing 
this frame and in the middle of its length was fixed a cast-iron shoe, carrying an axle and 
roller, as seen in section in fig. 4, Pl. XII, The form of the shoe is shown in perspective 
in fig. 6, and in lateral projection in fig, 2. The construction of the axle is shown more 
particularly in fig. 8. The portion C is squared, to prevent its turning in the corresponding 
square aperture of the shoe, wherein it is secured by the screw D, and the cylindrical portion 
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A, outside of the shoe, which carries the roller, is somewhat larger in diameter than the 
inner portion B, abutting with a shoulder on the outer face of the shoe. These figures 
sufficiently explain the structure and adaptation of the parts; and it is only necessary to 
mention, that the rollers are all situated on the inside of the frame, which in consequence 
overhangs and entirely includes the circular rail-way, as shown in fig. 1. 

(159) It is manifest that a square frame simply so constructed and supported would not 
maintain itself with any constancy in one plane. ‘Two of its opposite corners would inevitably 
rise, and the other two sagg down with every accidental inequality of pressure. Stiffness 
must therefore be given by the superstructare. The mode in which this is effected will be 
best understood by inspection of fig. 1, Pl. XII., which is a perspective representation of the 
framing of the roof, supported on its rollers on the railway. From the corners of the 
horizontal frame rise four “hips” or planks of deal somewhat tapering upwards, and at 
their lower ends cut so as partly to rest upon, partly to abut into the corners of the frame, 
as shown in fig. 7. These hips meet at the top, where they are all four connected together 
by a cross of iron, whose arms are bent down and run along their under edges, to which 
they are strongly screwed. They form, therefore, the four oblique edges of a quadrangular 
pyramid, resting on and abutting into the corners of the square base, It follows, then, that 
no two opposite corners of that square ean rise without forcing up the vertex of the pyramid 
by the hips resting upon them, and thus carrying ap the alternate ones off their bearings. 
Te counteract this effect, and to prevent the rising of these latter, or, which comes to the 
same thing, the relative sagging down of the corresponding corners of the frame, a strap 
of iron, turned up at its lower end into a hook, is made to seize the cross-bolt uniting the 
beams at the corner, and is then screwed firmly along the under side of the hip, as seen in 
fig. 7; which done at all the corners, a pushing and pulling connection of the square base 
with the oblique sides and vertex of the pyramid is effectually established, and the whole 
pyramid rendered perfectly stiff and unchangeable in form.* 

(160) The vertex of the pyramid is purposely made to correspond perpendicularly over 
a point not in the centre of the square base, but 20 inches nearer one side of the frame 
than the other, without which it would be impractieable to observe in the zenith. In 
consequence, one of the faces of the pyramid slopes materially more than the other; and 
in this more sloping face is the opening, 18 inches wide, closed by two doors folding back on 
hinges, and overlapping each other with grooves and splash-boards to carry off rain. The 
rest of the framing of the roof is sufficiently shown without further explanation, in the 
perspective view, fig. 1, and in projection in fig. 3, where the dotted cirele represents the 
projection of the spherical surface described by the eve-piece of the telescope when directed 
to every point of the heavens in succession, that being rather the longer end of the tube 
when mounted in its bearings. 

(161) A light boarding and painted canvass completes the covering of the pyramid. 





* Inthe whole structure of this reof the object hay been to avoid crippling and destroying the strength 
of the timbers and planks by cross cutting and mortising, a practice in carpentry which (in its lavish and too 
common use} cannot be too strongly reprobated. With exerption of the four corner bolts which are indis- 
pensable, small wood screws alone interrupt the continwity of the woody fibre thranghout the whole structure, 
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Beneath the square frame, the corners also, where they project beyond the wall, are boarded ; 
and a circular skirt board carried down below the level of the iron rail-way, but not quite 
into contact with the wall, and outside of the wooden ring on which the rail-way is bedded, 
excludes both wind and rain beneath, The whole structure is so light that it might be 
apprehended that the violent winds prevalent at the Cape would carry it away, especially 
if gaining admittance beneath it. But the preasure downwards, arising from the slope of 
its exposed surface, more than suffices to counteract any such lifting tendency; nor in point 
of fact did any accident of the kind happen even during the most violent gales, after a 
precaution at first employed of tying down the corners by ropes to posts fixed in the ground 
had fallen into habitual neglect from experience of its needlessness. The ropes were therefore 
removed all but one, which served to drag round the roof into its proper situation, no 
provision having been made for turning it from within, 

(162) In the measurements executed with this instrument, the same micrometer (a 
parallel thread revolving micrometer by Troughton and Simms) which had served for my 
former measures was retained, and the same set of eye-pieces us heretofore (of 79, 179, 273, 
and 400 magnifying powers), A “ macro-micrometer” eye-piece, by Dollond, was provided, 
and a few measures taken with it; but its performance, though satisfactory, was not so 
decidedly superior to that of the ordinary double eye-pieces as to induce me to persevere in 
its use to their exclusion; and no table for the reduction of its measures having been formed, 
the few measures in which it was employed have remained unredaced. As respects the 
micrometer itself (which remained unchanged, whatever eye-piece was used), its readings 
of position are and always have been unexceptionable, and on the positions measured with 
it I have the fullest reliance. But as regards the distances, 1 lament to be compelled to 
state that the case is far otherwise. The inherent defect of the instrament (a very costly 
one), that of the Aitching of the parallel spider’s threads in the act of crossing, could never be 
fairly overcome. It was in vain that, previous to quitting England, it was placed in the 
maker's hands for the express purpose of remedying this annoying evil. For a while, 
indeed, it performed satisfactorily, but the mischief soon recurred, and grew at length so 
obvious a source of error that already in October, 1834, 1 began oceasionally to substitute 
for the system of measures by cross zeros, with the spider lines, that of an absolute zero, 
with one-sided measures between the inner edges of two thick parallel wires whieh had 
been added to the system of wires in the micrometer, and which could be brought into the 
centre of the field by the screws, to the exclusion of the spider threads, This, it is obvious, 
is a far leas eligible mode of measurement—the thickness of the wires precluding all 
certainty of the bisection of the stars by their edges, and introducing a difference between 
the measures of large and small stars depending on their brightness; add to whieh, a 
parallactic error is introduced, which can only be eliminated by empirical processes, and which, 
in fact, proved the source of a vast deal of trouble and of much and obvious error. Still 
the evil increasing with the spider threads, after vainly attempting to correct it myself, ou 
the 9th April, 1835, they were condemned as uscless, and soon afterwards removed (April 13). 
From this time until June 3, 1836, the thick wires alone were used in the measurement 
of distances. Then, however, by the kindness of Mr. Maclear, the micrometer was refitted 
with a pair of beautifully even and delicate threads of the Bermuda spider, which he was 

3k 
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so good as to fix and adjust with his own hands; but the hitching being thus only partially: 
remedied, on the 27th June, 1836, these were again removed by him, and their places 
supplied with another pair more cautiously applied, These went on very well for some 
time; but on April 27, 1837, the hitching was again remarked, and from this time to the 
conclusion of my observations continued a more or less freqnent source of annoyance. So 
long as the evil in question is confined (as it usually was) to a mere temporary adhesion 
of the threads in the act of crossing, it may be presumed indeed that their elasticity will 
at once restore them to their right places, and that no material change of zero would arise ; 
and this really does appear to have been the case, on examining the + and — readings in 
a great many instances. There is, however, no security that it shall be so; and where, as 
has oceasionally happened, the wires drag in their motion, though not crossing, and move 
by visible jerks, all confidence is destroyed, and error to an unknown amount must be 
expected to arise. 


(163) The measurements of distance taken with the thick wires, when compared with 
those observed with the spider lines, exhibit a disagreement evidently systematic, and one 
which it is of the utmost consequence to eliminate, in order that measures of the same 
double star taken by both methods shall become comparable with each other, and admit 
ofa mean being taken. To this end all the cases in which measures of the same star have 
been actually taken have been collated, and the differences of the mean reaults of both 
methods being tabulated, an interpolating curve was constructed by the projection of the 
results on a chart of engraved squares, taking the distance as measured by the thick wires 
for the horizontal co-ordinate x, so that the vertical co-ordinate (y) shall represent the 
correction to be applied to reduce that measure to what it would have been had the spider 
lines been used. It is needless to give at length the details of this process, which is one 
purely mechanical ; but the final result of reading off and tabulating the interpolating curve 
is presented in the following table :— 


TABLE OF CORRECTIONS 


To be applied to the Measures of Drsrance taken with the thick wires and o fixed zero, to reduce them to comparison 
with those obtained with the epider lines and cross zervs. 
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The corrections thus obtained have been applied to all the distances measured with 
the thick wires, as part of the process of their reduction; so that the results presented in 
the following measures are, so far as is possible, cleared of the peculiar sources of error 
which the use of this method introduces. 

(164) The method of oblique transits* is altogether free from this and from every other 
source of systematic error; and, except that it is liable to be occasionally defeated by the 
accidents of variable refraction, is wholly unexceptionable. A great many of the distances 
have been obtained by this method; and when this has been the ease it is noted in the 
appended notes, which contain, besides, a variety of miscellaneous remarks on circumstances 
affecting the probable exactness of the measures both of position and distance—on the 
distinetness of vision and performance of the telescope as affected by atmospheric changes, 
and a number of other particulars—all noted at the time of observation (except in a few 
cases where the contrary is expressed). 

(165) In the measures as originally set down, every individual measure, whether of 
position or distance, has a weight attached indicative of the estimated reliance to be placed 
on the measure. These weights vary from 1 to 10 to each measure. In my former published 
measures the sums of these weights have been set down, with the mean resulta, But as, in 
taking the mean results of several sets of measures, the use of these weights entails a vast 
amount of arithmetical computation, without the advantage of any really increased precision 
in the result sufficient to repay the trouble thns caused, I have thought it advisable, in 
presenting these observations to the public, to adopt a system, intrinsically quite as good, 
and greatly facilitating the calculation of general means. It consists in substituting for the 
total or joint weights of each night's observations, classificatory numbers or simple numerical 
values expressed in lower numbers, 1, 2, 3,4, and in a few rare cases 5, The system on 
which these are assigned is this:—If the sum of the weights in a set of measures be below 15, 
the result is considered as entitled only to the lowest unit of valae—as decidedly an inferior 
and unsatisfactory result. If 15, and below 35, the value 2 (expressive of a fair and average 
degree of reliance) is assigned ; if 36 and below 55, it is classed as decidedly good, and valued 
as 3; above 55 and below 85 (cases occurring usually in favourable conjunctures, and not 
frequent), the value assigned is 4; while to the very few sets in which the total weight 
exceeds this limit, and on which particular pains had been bestowed, and a greater than 
usual number of measurements made, the value allowed is 5. This done, the operation of 


* Let p be the polar distance of a double star; @ its measured angle of position reckoned as usual from O° to 
360° in the dircetion nf*p; a the angle of position of an oblique wire across which both the stars are allowed to 
transit by their diurnal motion; 4 the interval of their transits across it in seconds of time. Then will the 
distance of the stars from cach other be given by the formula 

.- 15°, 4. sin p. cos a 
~ —sin(a—@p * 


Convenient valves of « are 100° or 110°, or (on the other side of the vertical) 260° or 250°. Those moat 
commonty used were 1 and 260°, The inclination of the oblique wire ought to be towards the wpposite side of 
the meridian to that of the line joining the two stars, In situationa not remote from the pole, a high degree of 
precision is attainable by this method. 
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taking the general mean of several nights’ measures is reduced to involye only multiplications 
by a single figure, and therefore most materially alleviated ; while, from the extreme vagueness 
which necessarily attaches to such numerical estimates of the weight or value of any indi- 
vidual observation or any assemblage of such, it is obvious that no sacrifice of ultimate 
numerical precision at all worth considering is induced; or rather, that the one process is 
quite as well caleulated to lead to final accuracy of determination as the other. Individual 
measures are in no case given, except under some remarkable cireumstance, or if, as 
sometimes happens, only a single measure was procured. To have done so would have 
entailed an immense mass of printing without any corresponding advantage. 

(166) Appended to the micrometrical measures here registered as the results of single 
night's observations, is a synoptic view of their general mean results reduced to mean epochs. 
In caleulating these, not only the positions and distances, but also the epochs of each, are 
derived from the use of the assigned values attached to them in the general register, and 
the sums of these values are appended in columns of their own to both the elements, as the 
representatives of the relative values of the several results. In the case of stars of whose 
binary connection there can be no doubt, not only the general mean angle of position with 
its mean epoch is stated, but, for convenience of future reference, sub-epochs are calculated 
for cach year of the interval over which the observations extended. The same has also been 
done in the case of one remarkably close double star (y Lupi), whose binary character is not 
apparent, by reason of the great discordance of its measures (arising from its closeness) In 
the case of y Virginis the general epoch has not been calculated, owing to the extraordinary 
velocity and excessive inequality of its angular motion in perihelio, which make such a caleula- 
tion useless, 
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Micromerrica, Mrasunns of Dovsre Stans with the Seven-feet Equatorial, taken at Feld- 
hausen, Cape of Good Hope, in the Years 1834, 1835, 1836, 1837, and 1838. 
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1344 | h. 3678.....-. Se ee ere) 4 34) 195 22 | 937 15 | 2] 40.55 1| 8 
| 3245 337 ©) 2] g27 2/ 8 & 
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Be 23955 Aed2esceceeeeeterercceers | 6 36 








STARS. 





os 
oe 
“ 
id 
> 











Valuo atrri- 


ut Se ahve ee ew ole ae Hae Hee we Hee ee le ED Re ee | buted. 








| Value attri- 


re? ee ee ee ee ee a ee ee ee eee ee a ee so ee 


bubed, 





9 10 
9 1 
6 7 
5 6 
3s 6 
3a 3 
tog 
: 8 
ae 
6 = 
7 9 
7 10° 
¥.> '7, 
7 7 
8 10 
2 to 
6 g 
5 
é 3 
6 9 
6’ 9 ; 
6 9 
6 & 
a2 
7 7 
6 = 6 
6 7 
6 10 
6 2 
6 7 
7 8 
6’ og’ 
2 
aa ia 
¥ 
7 3 
7 10 
8 ost 
y 8B 
¢=a9 
s oBT 
§=f 
ae 8 
7 8 
8 9 
6.7 
6 8 
6 7 
7 
6 7 
7 
eb 
6 9 
v3 
j af 


bt 
" 





a 


“ama 











252 MICROMETRICAL MEASURES OP 































































Position : | | 
Prog RA. | NPD. | with Mari- a, | 3, 
Refe- Synonyms, 180.8, 1690.0, | dian from) e=2 Dist, | SS Mageitud 
reves. Ney W. {gs 42 
= | \- 
1526 | b. 3889 = B. 2540 .ececveceeencreeee | 6 39 | 49 87 | 265 12 | 3) 4gega | nt 3 
1517 — sid H 266 57 | 4 | 4a.r0 | 4 | 9 
¥g28 | b, 3897 = M. 2677...+--cvcarroesers 6 39 | 120 47) 222 14] 2 a9 | 4 7 
1319 22148) a 5-07 | 2 7 
1420 zat $5 A | seeeee | ve a” 
1g2n | By rgGg + gig ea. gh ccc eseeceeee | & $9) 193 23 | tar 55] 3 | 20.26 1 7 
tyes 120 38 | 3) 20.63 2 & 
1325 1b. g9aBe cece eres ev ee evens eA OmdB | 6 gg] tap gt! tsp ss] 3 5.76 il & 8 
1524 ms6 44) 2] §09 | 2] 7 8) 36.988 
3525 ' | ts ty] 3 5-50 2/| 6 8] 47.850 
TROBE cegescas Sevecterestecetece MMBC, | cores o | -seees | 286 60] 2] 37.87 1] 6 9/| 36.006 
2337 j 285 34] 2 7.27 1| 7 to] 96.988 
13338 297 10] 2! 36.56 2| 6 to] 37.010 
2329 | B.2g755 A. 39 vesececeescs--sseeee | 7 9] 148 56) 7247] 2! ggg : & 2] 95.032 
1330 7419) 2 2.09 2) 6 8) 35027 
ty 74 2 : eee 1) & | 36.079 
1432 78 6) = | Bb 2, 6 7°] 38.110 
F333 | b. 3930 Be g7g cere ce-ereseveeee | 7 9 | 193 G | 4042 3) qeg6 | a) 6 8 35-925 
1334 415) 3) 7458] 2) 7 7] g6079 
1335 | A. go me B, rgo0+ TgoE ees eeeeeeee 7) & | 46 § | G9 GO] 2 | 33-63 | 3 & 7] g8cgo 
1436 : 168 §5 | 2 | 37-58 a2) 7 8] 38210 
1437 | Bitgoy; Aigny Bigsiccccsensaseess | 7 7 145 18 | aap ag] 3) 7.86 | 2) 7’=79'| 35.076 
1338 { 226 98 | 2 7.49 | 7 | 36.008 
1399 | bo sogn SB. rgo8 we cee eee re ceceee | 7 7, 150 6] g2a oO] o j ° 3 ra 36.096 
1440 1 go9 58 t ' ° 4 37-068 
1441 | gro gS | +r’) @ o 8 | 47.110 
Byq2 | bh. qgqs..-. 1-000. Phebe etmntabons 7 9 893 3] G7az] 3) 2820 3) & | $7.05 
3343 67 43] 2) 28.23 3) & 8] 37-908 
3344 | Borgag “doable” wo... cceeepeuecsees | 7 gg | W20 96) 28a at] 5) 48.04 6 81 gB.ego 
134 18130] 3 3735 | 3) 6 | 38.010 
>, 344 B. tg29 + $30 Aga cr caceerenee 7 10} 160 13] 308 12 3 12.82 3 $ 7 | 3§-ca7 
1 9447 | y Volantis <...c.ce cece ce ceecees veel gor ro] 3) azé2 | 3) § 6) 35.002 
| 2348 | gor 1s] 4 12.86 3) & 8] 37.870 
1349 | gor ss 3 | ang6 | 3! § 7] 38.210 
1350 | b. 9949 mB. 1g 4qe oo. ses ceee esses 7 6 | Wo go] 7520) 3) HF To ceewee | 96.068 
1350 [ 7155) 3) pee | @) 8 8] 76.974 
1352 \ 7712] 3] 3-39 #, & BY 48012 
5383 | BA GQSB- pce ce evesseesrcsecereerreee | F 86 | 143 63 | 282 95] 3) 4540 1} 7 8 35-936 
8954 | a2 ri} 3! 434.24 a) 7 6g | 36.008 
{ 2555 282 1 | 2 pRas 4,7 g'| 3T-t10 
j 0356 | Borg78, BiG. oo sce cer eeeeeee cere | f 6] aga 5 7] 2) t0o99 | 2) 6 7] 54-045 
j 4357 j rs] 3) ggh | zt 7 7'| 35.087 
 ags8 ) bh. go6om B. 1576 .......... cossesee | 9 061 258 82 | 163 qo] 3 7-86 t) ®& ro] 35027 
1359 ; 14 5] 3! 778 2 9g to | 36.988 
43 i 163 S71 3, 9.42 3. 9 «oO | 577.068 
wg6t | B. 0g8a + 0684 cvvecevuveenereances 5 39) 038 a3 | 1S7 Sp] 31 Skee 2) 7 8 | 95.0a7 
i} 13963 . 157 §/ 3) 2972 | 2) 7 8] a6.o88 
| 1363 j 167 40] 3| ans5 | 4) & 8! 97.068 
136g | De 3966.0... scence seesaw eenen cove 7 19 | #26 57] 141 37 2 6.59 1 v=) 35-918 
1365 44933] 3) 748 | 1) 7=7) 36.008 
1366 | B, 1604 + 160g 7 20] 968 38] 209 65 | 2] 879.00 a) 6 &] 34.98% 
1367 | 4.49; B. 1622 . 7 2a] sa9 go] 5237] 3 gio; 2, FT 7] 95.909 
1968 $3 3 3 8.93 1, 6 Ff] 76.082 
1369 $93] 9) 1047 | 6] 7 8] 36996 
1379 514tl 3) 96M Spcreree | J70S3 
1475 $957) 3) 999 | @ 6 7) 38.064 
1972 | Bis6grcS.g1, oArgue .......... 2 34] 832 58] 35 33 3 23.97 ' 4+ igen 
1973 32] 3) 2327 | 2 gi 10] 36.696 
1374 | B. 1648= A. ga. mPoppis.......c0. | 9 37 | ang 7] sop ag] 3 9-52 1) 6 6] 435.909 | 
3375 306 33] 4) 946 | 4) 7 7] 36.096 | 
1376 106 37] 3 925 | & 6 6] 37.074 
1377 | b. so8g=B. 1660 ....... ctccwwrses | 7 29] 949 481 258 45 | 2 | 65.93 ») 7 | 96.08 
137 257 OG) 2) 6467 | g 7 8) 38.063 
1399 25845 | 1) Gers | 3. 7 8] 38.076 
1480 | bh. $988 = B. 1674 1c ees eeeseveeeeee | 2 gH | 13838 | s00 ge] 2 | Boe | a] 8 ta] 36.008 
138s 298 20] 3 ifr 3] 8 ta] 47.050 
1782 | B. 1679 + 1680; 5.53; & Poppins... | 7 ys | 216 2g | 19853] 9) ash | gs saes | 44.92 
13384 136 338 3 18.16 2! gms 36338 
1784 13813 | 31 9.69 4! g'=5'1 38.090 | 
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H 1 t 
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| | | etn 
fon fur} Ra. NPD, with Men oe . 
Byaunytis. et ae aoe 3 Bg] Dae . 
- 
lb | Sa 1492 a| @& sof 45.038 
b. 3994 = B, 1708. -.- see ceoes AB) 7 35) 258 40 7 2 3 jin a| ¥ of] spon 
17.4¢| 2 | 1407 1 | 7 43 
sevese | 216 09] 3] 37-32 1) 6 an 
as | th 217 42 3 20.62 2 7 48 
7 4 | on go} 3 1.92 1 $ 68 
Be 9997 S Borge ces ccscseascencree § F% 99] 163 53 . . 7 Pie : tat 
14? 2 6g 3 7 
Be 1946 + 07G3 =A. 55 cress eevee ee 7 40| 140 om : Hore | “ : 
ai i Lai 
bh, q00g = B. 1762 «2.0.2... cee eeaees 7 41 | tg6 as a i : Hae tice 
7 | 476 2) 48.28 aitz7?7 
Baap 55 cb t7G§h cece ae cece eee en as 7 @t Tat 4 ot a nd eet 2 7 2 
ie iii ica ccoceieiel Bold (mibial 4 As ea el ee 
, oe er} Me 1 { 60.38 ! | Y i 7 
zi 53 sip 3, PS so) 2) weHT 2) # 10) 36 
hh. 4034..-.6+.- pees ews hater apes 7 Biss | 54: soe + : : 3 
<A . 
nao oes aber) Cie gen eee 
ie 4 17.8 1) 7 7] gerry | 
Spe tac deisel Pallet = ij | 16.84 4) 7=7 — 
oes! '  fio8 2) 8 8) 35.208 | 
es ee “a dl Va ata = td | : | 656] 3 8 9] 39.210 
: 31 52!) 2 13 1. 7 6] 35.030 
si i aca era tae = = tal ay 2 ! & 10] 38.079 | 
? 29. 7 6f| 37.0370 
he 4078 SB. B7a pees eceeecceeeees | 7 §F | 230 50 et 4 het : ot a = 
7 57 2) qe] rl) 7 og’) 35-988 
apocmrmnctaaensmnien iad Inve et | f es-a ep ie oc 
7 123, §' 88 33) 2) azRe |] 2) 6 B] 437.920 
h. gog6 oe B. 1$87........---..-0--- 7 §9 | 123 eye l-e'| ace sl @ 6 | ston 
2 | $8.12 ai & 7] ggeeae | 
B. 1903 + 1906 SA G2 ........ sooo | Ft | 1g2 31 = . | : | Ss3e pe med eres) 
76) or) 7 go] 35-924 | 
es aise ek ~ * | = fo . | ; ra 1 6 3) x6.e52 | 
f H it 2 6] 35.037 
rhe Woh nsiates am] © o/otm) wed] al ge] 4] 5 8] Bee 
*} ove ; seeee | se | wenvee | S508 
pda ak hai aR cad sae ae a . } 6240 | 2) 3 35-384 
+} eeaeee fas 6 $] g5-ca7 | 
cece vee . (BC) oe ~ - a “ ; és st aa Leper | 
b oS Pe err sen ee secs i poe | ; 6.88 : 9 9 57-98 
[a5 7 8 1; 36.19 
h. 4057 we B, 1989 «0-2 eee cece ees 8 97 | 852 29 red “ 3 in ri ie H i. 
hh, gobo 8 3 5 56 97 2/3 py 2 9 pyar 
Loses; Boy) a6 tc) Folantis}...« . ? 1 - 1) § 10] 45.00) 
B. ogo; H.7; 3.66 (¢ Volantis)..., | 8 | ; = i id of A eng ee 
BS $/) stg agi ass 8 la) 6836 | 2| 6 v | 36.988 
B. 5991 + 1962 = ALOT ee eee e as 75 a eres Hl : é pan 
} B sy) wag | 3 35-98 
h. 4069 = B. 1gg8..-.-..------- rer 8 9) 135 29 aA z } | $34 eae 359 
2 f 66 2| & & 5.087 
B. ag7q “double.” .......0.....-- Sac 3 13) 134 3° 54 = . Hees ; a 35-087 
| 605; 3| 433 | 2 : : a7.353 
| 3 I o 37+ 
h. qo87...-.--.-. Savana kasteraa ‘ 8 316) 130 27 | - a7 3 ; : oe ap 
Ss.97 1 6 é& $987 
B. 2018 + 2022 + 2023. (a B)| 8 26/ 260 38 s§ < : sis | ‘ys oe 
Pigietehs Pca = “ mace a ea a 7 aa : | wena ea 6 6 a 4¢,.008 i 
4. 70 = B. a0g4.... csscasce | & a4) 836 10 49 S : eo oi cel see 
| 4923) 2] 437] 1) 6 9) 35925) 
151 27] © f.cr 3 : 9 34.904 
8 1 279 | 
Rennes BN Sa en ee sh ete ee 
| 4245) 3) 433 ] 1) 5 gi} 7808s | 
{Ac saees | eeee 39 $8) 3] ane t 6 19) 95.279 
cabsnnsettareacreee weweea ae Pi. | +a Ee bn : : 7 pi 
5 H 1 15.040 
| hi gas oe Be 2tgs --. 2 - sci eeeeee | 8 55 | t4a 29 se ; Fr Ts 2 soe 
| 3238) 2 16.75 2| 6 10) 37.¢89 
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! 
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B, 682 =v Argus ......---.--. severe | 9 83 
Bh $35 Seecc verses sereeerr nares ears 9 43 
B, 2724. A. $1..--- inpave 9 48 
hy g27z mB. 8B? ccc ce were ween eens g gt 
B, 2796 + 2f00, A. 83....45- 9 56 
BigQBaercceesereercrreeeerversenes |g ST 
h. 9285 = B. 2824...-..--.----- oe | 9 58 
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reas, N. by W. zs 
W585 | gage cccnssesscssegacssssersses | 10 1 6| $944] 3 78 
iga6 | . fl eshte Fe 48) 2 — 
$37 | he 4906 B, ages... seer escesreeee | OO NE] 2 141 40] 1 1 
== Hh 955 3) 153 49 pein BS 4 
§$29 133 19; 3 L26 
159° | B.zg72 == T Velorom=R. 35; -- AB | 10 tg] 1g 18 | 02 go] 2 747 
1543 103 54) 4) 6.82 
1592 | Do, AC | ccuvee | --eeee | 198 O! FT] Gr8g 
1533 4 igh 1) 4] 96.28 
1534 | DiAgtzccecereerrereeeercsensessess | FO 33 | 152 43 | 219 | | 24.78 
1$35 220 | 2] 22-98 
5S36 | By. y0g7 4- 90g8 = 3, 86 ..4..-- eee | HO 24 | 92 22 | 291 50) 3] 82.92 
BSIT | Big gzzrccacesessccccerecenteseeees | HO BH] tag 39] 952 15 | 3] raze7g 
1538 | B. 3055 + 3057. Ve | reer 10 35 | 130 29 | 332 40 | 2] 85.03 
1539 330 15 1] 82.76 
1540 | S. 88 = S. Velorum.-....... sescess | IO 25 | 154 52 37 a9 | 3 12.6 
1540 33 6) 3 ipe 
1543 38 22' 4 14:75 
1543 \ 37 38; 2 soe 
1$44 | ho 4329 = B.jo62 = V Velorum .... 10 25 | 292 5t 7 $i «3 17.5 
1S4s 17 46) 3 tT. 
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1559 | 22 32 4 14.92 
ts6o | B. 12g A.g§= X Velorum ...... | ro 33 | 14g 43 | 25 9 | 7 | sas 
0661 | hh §4g6---- se reccerencrcrcese sescees | FO 35] 180 B] 82 0) 2] 26.65 
66a ' Bo 4a a | (26.29 
1563 | B. 4181" double.”....-...00---.- see) 0 97 | TsO 17 | ATT 4D; 3 12.94 
1564. | 73.41 | 3] 1394 
ashs 132 $7 | S$] 1354 
1566 193 58 | 2] 1323 
ts67 | b.q3g6....-. to 37 | 148 39 | 147 56) 3 Pre 
1568 | h.4349 10 37 | 199 12 | 23447) 2] 1h 
1s69 | B. 3194 ‘*double,” ...--...---..-.-. | ro 98 | rqgB ge | 22g or) 3] apy 
1g7e > 13499) 3] 18.65 
1678 he g360. Triple -.....c0ee-.esAB | to 98 | 1g8 gs] ato 03 2 343 
1572 | 116 13) 2 2.48 
157 ace 14 2/0 0 0,83 
157 C (AEB) HB 5190 errr: teeeee | cevvee | 109 69) 2] Sqag 
1s7 woh 6 4] rab 
1576 168 a3. 3] t4.Tg 
1577 | big G6geeseececcceeesreseeeeseenrse | 1 38] 148 a8 | 350 45] 3] 0. ee 
1578 153 $5) 2] 6.69 
1579 | B, 3203 = A. gg. AB, | 19 39] 159 s8 | 7522) 4] 63.92 © 

Ac, 4295 2] eases 

BC. | 28545 2 
OSBO | Wagtgsrccse sec cerereercenrecrees yO 43 | 148 93] ats ag, ot 
ag8r | h.gg78 = B. 4262 ...--..--.-- seveee | 19 45) ta9 9 | 344 27 3 
158 | B. 3274 4: 3276; 4,103; ...... AB. | 10 47 | 147 67] 13 0) 1 
ts33 0 Ditto A. 1055 «-- ese AG, | cecese | wesese | 200 10] 1 
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NOTES TO ACCOMPANY THE MICROMETRICAL MEASURES 
OF DOUBLE STARS. 





Distance by thick wires without cross zeros, cor. 
rected aa per table. | 

An oblique transt (in which there must have been 
some error in setting the micrometer wire) gave 
by 4 transits 74°.8o0 for the distance, which is 


Distance by 6 oblique transits taken with great 
_ | 

Distance by 5 oblique transits, great care taken, 

Distance by 4 oblique transits over u wire 5° in- 
clined to the parallel, which is tuo small an angle 
for the purpose, the zero wneertainty having tuo | 
much infeence. In consequence the observation 
is allowed only half its value. j 

All possihle care taken with the distancss, and by j 
nice management of the micrometer serewhead, 
all hitching of the threads avoid im the crossing, 
(The serew head being drawn fowards ihe eye.) 

The wires were purposely mt to 170° (the mean 
angle of sweep 484) but it proved intolerable, 

Distance scarcely obtainable, but « little iamination 
improves the object, 

Very difficult, especially in distance. 

Bad night, will not bear the lest Mamination. 
distances could be procure. 

Distance beteven thin wires and] the screwhead of the 
micrometer being draws to vards the cye in cross. 
ing, no hitching of the threads took plice. 

Distance by 7 oblique transits, 

Micrometer set to 78° 30°, the mean measure of 
1874.920: it is mow certulnly no messure, The 
star has surely changed. Distances close clipped | 
hetween the thick wires, t 

Distances by ¢ differences of R A. 

Distances by 9 oblique transits over n wire 10” 
inclined, 

Stars excessively farred but with distinct centres, 
At least half the light goes to the furring. 

Distance by 3 oblique transite. 

Very strong S.E. wind, stendiness and definition 
perfect. No fiddling of wires, but all excellent. 

Grew anetesdy before measures could be oom- 
pleted, Distance a mere guess—une measure | 
only on either side of the zero. | 


Extremely defiente, bat bears a fair illumination. 

A very delicate and beautiful object. Definition 
oni but creeping. 

Definition blarred, but the threads do not fiddle 

Very clove, distance estimated at 14". 

Thick hazy sky, bat good definition. 

Strong §. BE. wind bat steady und well defined. 

Will not bear power No, 3, though near Uve zenith. 


Micrometer set to Mr. Dunlop's measure 15*.8. 
Both dises are broadly included between the wires 
with an interval on either shle. 





No | 
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2182 2 One handred parts error being suspected 
184 } micrometer reading, (which being #ap, 
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Very bat definition, stars furry with tolerable 
glimpses, perfectly steady however, 

Well defined, perfectly steady—a fine double star ; 
excellent measures of positzon, 

Delicate. Tremulows and furred. 

The star will not remain quiet. This star mast be 
verified, though after mearly three-quarters of an 
hour's attention I feel assured the small star is no 
Ulusion. The No. q, leaves hardly « 
doubt, andl admits of measare in position, vat the 
night is not good enough for such delicate work. 
[N-B. Brish. makes P D = 129° 24'.) 

Very good definition and peaee steady, The 
porition must be within a degree of the trath, 

Good anid steady definition, Distance by 6 diffe. 
rences of R A. 

Very diffienlt, too faint for the instrument. 
tances quite rough. 

A faint object, bat in a good night not difficult. 
Not well defined. 

Perfectly steady, tolerably defined. 


Too difficult for the instrument, expecially in dis. 
fanre, 


Dis. 


im the 
eel) gare 
62°.¢5 for the distance, 3 differences of R A were 
taken, not very satisfactory, whoce mran gare 
pa a thas establishing the suppowd omission of 
1 Rev, 


Extremely difficult, a 20-feet object. 
Definition confused, star not very steady. 


Definition perfect, stars very steady, and both posi- 
tion and distamve noted as excellent. 


Definition wooderfally fine. Distance difficult, the 
position being so near the parallel. 

After taking the position, it grew ill-defined, and no 
distance could he got. 

Delicate, Requires the strongest illumination the 
lamp will give to seo the simall star. Some eus- 
picion of clongstion in the large star, 

Dense haze and cirro-cumuli, which evidently affect 
the estimations of magnitude, which must be re- 
jected in taking means. 

Distance by 4 oblique transits over wire 10° inclined 
to parallel. 


Well seen by very short glimpers in the drift of a 
block south-easter. Clouds thickening. 

Distance by two sets of oblique transite, 4 each over 
wire, inclined respectively to” and 20” to the 
parallel —the former giving 21.20, the lateer 
19°22; mean 20%.52. 

Pall moon. Superb amd clowidicas, pot a trace of a 
cloud on the mountain, (N.B. How often the 
full moon nights are so !) 


All excellent. 
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NOTES TO ACCOMPANY THE 


The distance irregularly taken by using the icft hand 
edges of each of the thick wires, a ail. 
mitting of no satisfactory zero being spplied. 
The reault is of course of no valne. 

Distance by 2 oblique transits over a wire 1o® 
inclined. 

Distance by the faalty method noticed in No. 1207 ; 
no value, 

Distance by 4 differences of R A. 

Excessively difficult in distance, 

Perfect definition and steadiness, rather difficult in 
distance, but bears illumination pretty well, 

Stendy, and definition superb, distance difficult, and 
a tendency to cloud ta westward, 

Distance by 6 oblique transits over a wire 16° in- 
clined. No other mode of measuremerit would 
give a satisfactory distance of seach a star. 

DifScult in distance; very steady, pretty well de- 
fined. 

Extremely difficult in distance, but great pains 
taken. 

Sreall etar certainly seen, but far too difficult. 
Distance by 5 unsatisfactory differences of R A. 
Requires illumination, 

Bad definition, came om before the distances could 
be comp! 

Measured with the lowest power. Will not bear 
magnifying. 

TH detined, aad in consequence pot bearing ihumi- 
nation——therefore difficult in distance, 

Very dificalt in distance for want of light. 

Ditto, 

A difficult star, especially in distance. Very stondy. 

Distance by 4 oblique transits over wire 10” in- 
clined. 

Gtimmering, bat perfectly steady. No sign of 
fiddling im the threads or crossing. 

Too dificult. The night will nat permit the use of 
higher power than No. 2. 

Very difficalt, Power No, 1 (the lowest) used. 

The polar distances of this star disagree 10°, 115° is 
probably the right, 

Distance by 5 unsatisfactory oblique transits. 

Very steady, but glinmering, 

Steady, bat glimmering. A superb sky and fill 
moon, but the night is mot good eouugh for this 
atar. 

Difficult, Perfectly steady, but not well defined. 


Ie a etrrows haze, of which two systems at right 
anglee to each other have come on. 


A third atar C, 2’ distant f4 situated a very little 
following the Line A B prolonged,—C = 9 m. 


Pall moon very troublesome. 

Very bad definition, the larre star mot separated. 

Much of the object glass cat off, being past mo- 
ridian, and near the senith, A third star 9 m 
seen making nearly an isosceles triangle with the 
other two, and preceding both. 


Clouded densely over before more than a single 
distance could be taken. 


Three oblique transita gave diet = 43°17, but 
there nvust have been some mistake im getting the 
wire. 
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1280 
m8 
1387 
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12g 
1292 


1293 
12954 
ageg 
1306 
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3330 
3342 
4436 
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1342 
1343 
1346 
139° 
1453 


4452 


tz60 


Distance not measnrable to-night. A single rough 
meusare only, of mo value, procured. 

26°, The measure of 1279 is certainly top much-~ 
no measure is possible, but 13° is the outside 
allowable. 

Distance by two differences of RA, 

Violent gusts of wind from S.E.or S, Steadiness 
umd definition (with the lowest power) perfect. 

Too dificult. 

Wind gusty ; definition mat good. 

Both stars, perhaps, ruddy, but too faint to see the 
colour well, yet I do think they are redder than 
ordinary. 

Both stars pale pink, bearing good illumination, 
and improved by it,  Dredinitiom glimenering, 
and will not bear No, 2; vlurred and moalding. 

Wants light. 

Sky cloading and clearing altermately. 
steady, and well dettned, 

Well defined, and perfectly steady. 

Much improved by a pretty strony iMeminstion. 

Distance by two distinct series of meneares with 
powers No, 3 amd No, 4. 

Two other ata C = rom and 1D = gm nene. 
Distance of D = 326%8. That of C about one. 
third of this, 

Too il defined for any measure of distance. 

Full moca. Superb sky; a N. W. cloud over Table 
Bay. 

Triple, The nearer star B bears great illumination, 
the farther C does not. 

Sky alternately clearing and clouding, —at last 
clouded over. 

Dancing, trembling, and glinamering. 

Position wire set te 72" 40’, bat it cansot be borne. 
The star has certainly changed. (Mr. Dunlop's 
position is 11° 12", which is probably a mistake of 
reading. } 

Moon apparentiy full (it waa fall yesterday at 
arm.) <A superb sky—not a trace of cloud. 

Certainly divided, bat far too dificult a star for 
this instrument except in the very choicest oppor- 
tunitics. Position almost conjectural—a single 
measure. Distance estimated. 


Extremely close. Unmanageable from bad de- 
finition. 


Perfectly 


Measures obtained with the utmost difficulty, two 
only got, which cost upwards of half an bour, 
Obliged to use the left eye, which in moments 
divided it. The right of no use at all. 

Orange and green, fine comtrast af colours. 

Ditto ditto. 


7 Pisc, Volantis, A high yellow. B pale blue. 


Dora not bear magnifying. No. 2 allows the stars 
to be sharply seen, but is barely sufficient to 
divide them, With No. 3, farred. 

Stars glimmering and ‘ crabby.’" 
No, 2 well, 


Does not bear 


At first very ill seen, but by degrees better, ot last 
pretty wall, A distance of ¢* is out of the 
question. 


Difficult, Required extreme patience and frequent 
re-examination of measures, The preceding of 
two double stars nearly on the same parallel. 
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MICROMETRICAL MEASURES OF DOUBLE STARS. 


The small star bears a reasonable Ulumination. 
Steady, but ill defined. 

Difficult in distance. 

Distance by 6 oblique transits over # wire 10° 
inclined. 

Definition the finest imaxinable. 

Distance by 5 oblique transits. 

Far too difficult in distance, and liable to great 
error. 

Distance by 3 oblique transits, 

Patience and perseverance required. Star moulding, 
but good glimpses. 

Found in sweeping ansacceasfully for A. $9. 

Distance quite tinpracticable, even with power No. 1, 
even with the thick wires, aa it bears no lu. 


mination, With No.2 and the thick wires it 
succeeds better, 


Par too difficult for this instrament. 
Been at about 40", 10 m, 


Found in sweeping for 4.61, which this asquredly 
i not. 


In a very rich part of the heavens. 
stare in the field. 


In the preceding part of a great cluster, 
In a fine cluster. 


Clouded suddenly, and cleared again, 
following of two stars B 1384 and 1837. 


Distance by 8 differences of R A. 


Iu strong morsing twilight, and excessively fatigued 
with 7 bours’ work. 


A 3d star C 


Many more 


It is the 


Distance by § oblbyne tromelta, taking alternately | 


the divappearnnoes and re-appearancea of the 
stare ind the two thick wires placed close 
tagether. A very antisfactory procedure, the field 
being perfectly dark. 

Bears an illumination suticlent for measurement of 
the position, but is too difficult in distance, 


Besides the two double stars (A B and E P) men. 
sured in this and No. 1443, there is another pair, 
CD, whose position (hy a alagle measure) = 
206° 30° and whose distance iv considerably 
grenter thon that of AB. ABC D together 
make ap the group 4. 67, which he describes as 
four stars ‘forming a parallelogram.” It is in 
fact a very irregular trapezium. Distances by 
oblique transits over wires included 10° and 45°. 

Requires pretty strong illumination. 

Hears and requires a full i/lumination. 

Taken in broad morning twilight; mo lamp-light 
required. 

The line of junction prolonged passes through a 3d 
star 3" ys, 


Very clove, and extremely difficalt. Great patience 
required for procuring the angles, but ne distance 
can be bad. Estimated at 2°, 


Too ill defined for any measure of distance, 
Roughly estimated at 6°, 


Distance of no value; cloud rising and obscuring 
the small star before the bisection was complete. 


Clouds prevented measures of distance. Only one 
obtained. 


The s p of two stars forming a conrse double star in 
the finder. 


Aclose and difficult star, being ill defined. 
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Tf there be any reliance to be placed om the mea- 
wares of 1456, thie star mast have changed con- 
siderably. 

Too difficult for to-night. 

TH defined, and anstemty, 

Distance by 3 oblique transits over a wire 10° 
inclined to parallel. 

An error of 10° obviously couumitted in one of the 
micrometer readings ; corrected before taking 
their mean. F cannot explain the great dis- 
cordance of the mensures of distance, unless 
anether pair of stars near it hes heen measured 
by mistake. 

Too clear for the low power, and will mot bear « 
higher—all confusion. 

Definition much improved, and in consequence the 
measure of this star repeated, 

This star must have changed, and the measures 
must be repeated, 

Deep red lumination resumed after long disuse. 

In strong morning twilight, just before sunrise. 

Frell moon (at 7 a.m. this morning), Shy — 
cloudless to-night (with exception of the wea 
covering of the table moontain), after a fortakght 
of cals cloudy weather, with rain, 

Will not bear the seorssary norguifying power. 
Only a single measare of position and an eth 
ented distance, 

Excellent views obtained by long and patient wait. 
inug. 

Extrenvely close and diffloeult,  Aardly a doubt, 
but it nee to Ie inmost scrupulously verified, 
It is an object for the 20 fret. 


{ Octantis, I can hardly believe the companion 
war to be an object-glass illusion. Diagrams 
and measures taken with the object-glass in its 
usual position, and tamed go” round, Both 
agree in placing the small star sf, and thongh 
the measaren differ 9°, it is not more than the 
closeness and ineqaality of the stars will udmit of. 

Not the smallest oceadon to reemensare this star. 
Distaoce by & ditferences of RA, 

Measured in company with Me, Smyth, but his 
micasures not used in casting up the mean. 


Another set of measures taken alone, 
Night growing bad, good views growing short and 
rare. 


Several other stars im the field. Too coarse and 
0m that acconnt «difficult tm dist, 

Will not bear the illamination necessary for procuring 
a good distance, 

Will not bear magnifying beyond No. 2. 

Too difScult in distance, as tt becomes violently 
agitated 

Difficult both ln pos and distance, owing to th: 
great difference of magnitades. 

Pasition is better measured than dist, the definition 
growing woras, 

Dist by 6 differences of RA, and 4 measures with 
cross ZeT0s, 


Dist by 5 differences of RA, which for a etar so 
otar the pole is the best mode of measnrement 
for sach an angie of position. 


Dist by 3 differences of R A. 
Dist by 3 ery dowh(ful differences of R A. 
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Dist by 8 differences of R A. 


Dist by a single monsare, and that misread by 
1 revolution (corrected in reduction). 


Distance moat careful, after many trials and rejec- 
tions. 

Not very eaxy, but bears illumination, 

Distance by two oblique transite, but too difficult. 

Distance by four oblique trausite, but no sort of 
confidence in them. Tho star is exceasively 
difficult. 

Too il defined for any good mensare. 

Well divided in good glimpses, but difficult. 


Moxt beautifully defined. The small star con- 
epicuons in a fally Whumninated thedd. 


Will not bear sufficient illumination. 

Distance rough, the lamp being almost out. 
Clowded thickly before distances could be taken. 
Stars burred, and nat very steady. 

Barred. Too dificult in distance to-night. 

A calm, hot night. Tolerably defined, but catching. 


The larger of these two stars seen with the right 
eye through the telescope, is equal to » Argus 
seen with the left eye directly. 


Bears illumination, bat is difticnlt. 
Morning twilight coming on. 
Another double star seen south of this, 


Found in a fruitless search for A. gt. It ie the 
nearcet to hie place and description T ena And. 
[It cannot be A. 92-] 


Distance by 6 differences of R A. 
A clove star waspected 4” dist, pos 31°.0, 11 m, 


(Bet this cannot be Mr. Dunlop's star (4. 97), | 


as be makes both magnitudes 7.] This com- 
panion wes evidently an illusion, aa if was wot 
acen in the 20 feet, nor in any of the subsequent 
eyualorial observations, 


The chief star of a claster of large stars. 


The star © in the mowograph of y Argus, which 
see, Very difficult. 

No measure of distance possible, bat estimated 
at 34", 

Distance assuredly too great. 

Distance fair enough. 

Distance certainly too small, Very close, how. 
ever, and a difficult star. [N.B. The mean of 


she distawers of 1971 amid 1573, which are faulty 
opposite ways, gives very nearly that of 1¢72.) 


1574 } These measures are reduced to the middle point of 


£576 


1§77 


1578 
T580 


1583 


A and B, by applying to the measured positions 
of A B the correction + 0° 44’, to the 
measured distance + 1°.23, which results from 
a collation of all the measures. In oba 1575, 
the measures were taken at once from C to 
middie point of A, B seen as ome star. 


Distance impossihte ; a rough and conjectural mea- | 


sare of 4¢ <& micrometer parts was declared not 
worth casting up. 


Distance by 9 oblique transits, 

Too dificult for any measure of distance. 

The stat is coarsely triple. C estimated to be 2} 
times farther frou: A than B i, 











1584 Too close for No. 3 power, and too faint for No. 4, 
amd mat well enough defined. Belongs to the 
pervicing, The measured distance 1’.g2 is loo 


1586 Very delicate. Hequires great patience and sfrong 
iWemiaation. Definition perfect. 

1588 An extremely close double star, and almost exactly 
on the parallel, which makes it difficult to mea- 


sure. 


1990 Definition at first tolerable, bet rapidly growing 
worse, Too difficult for a measure of distance. 

1693 ©Both stars decidedly red, 

1s94 Both ruddy. 

1595 This star ts beautifully triple, a very good resem- 
blames of what ¢ Canorl one doy was, and one 
other day will be. Came on suddenly i defined, 
end no measures of the close star could be 
obtained. Om the back of the paper stands the 
following memorandum :—*' If ever I sew a close 
double star in my life, 1 sw this as ome. 1 went 
in and mestioned it to , and then came 
oat to measare it, It was thew most bewutifially 
distinet (i. ¢., offer I returned), 1 got m 
pencil ready, and Inid out the lens to read off, 
and, looking agnin— the close star was gone. 
After this it grew rapidly ill defined, and I lost 
a full bour in working against the faults of the 
atmosphere in vain to recover my lost ster, At 
at it grew all confasion, and I guve it ap. This 
must be re-examined with all pousible care, as it 
ig quite unecooantable,"’ 

diagram makes the position of the Masory 
star rbout 432°. I have often examined it since, 
There is no close star, It mast have been ap 
ilhusion, buat a very odd one. 

1596 The supposed triplicity of this star is, I belicve, an 
illusion. Jt wants the zo feet to decide. _Yhe 
wtar has occurred twice, in J 542 and 554, but 
in neither obvervetion ww any close afer men- 
tioned, See Catal.) 

1601 A single mensore, got by great patience. The small 
star is certainly s p. 

aéog A beautiful object (7? Hyd. Crai), very like { Ure, 
but closer and 4 little more unequal, 


1609 Set micrometer (with all due attention to the zero) 
to pos 337° 44’. It cannet pass, If the angle 
ever was 437° 4¢', the star mnt have changed. 


té10 Morning twilight coming on. 
16t3 © Clonding and clearing daring the measures, 
t6tg Par too difficult for this instrument in distance. 


16t9 Difficult in position. In distance hardly prac- 
ticable, 

1632 Wants light. The distance very precarious, 

1624 } Elaborate seta of distances taken, but an eye-piece 


1625 $ weed for which I have mo data for casting wp the 
TeASUEES, 





1637 Beautiful dises, but trembling like drops of mer- 
eary. 

1629 ©The senall imenuality of the discs increnses the diffi- 
ealty of getting correct measures. 

1635 Token while the discs were dwindling under the 
influence of a black south-east cloud, which at 
length reduced them to nothing smd extinguished 
the stars. 

1637 Working vehemently, bat good centres which keep 
their plaves. 


1638 Extremely agitated. 


MICROMETRICAL MEASURES OF DOUBLE STARS. 


i 3 Morning twilight. 


hes 
1648 


1649 


1650 


1658 


1652 


ricg 


1656 


1660 


1661 


t662 


1663 


1664 
1665 


1666 
1665 


1668 


16bg 


1674 


Quiet ot first, but at the end of the measures very 
had, working, fluctuating, and confused. 

y Centouri. Extremely close and very difficult, at 
lenst as close at y Virgivia; 273 barely clon- 
gutes it. 

Certainly double, bnt far too difficult for this tele. 
seepe. Distinctly clongasted, but the measures of 
no dependence, 

Far too difficalt for stisfaefory measares; yet I 
must believe these to be somewhere about the 
trath. 

A better set of measures than hitherto got with the 
equatorial, but it is too difficule for this oljject- 
glass. 

Certainly seen double, é ¢. elongated with parallel 

Excessively close and difficult, but the power No. 4 
will act to-night, though mot quite so well as 1 
coukl wish. Field strongly iMunaimated, 

Tolerably elongated with No. 4.  Brandishes, 
dances, and spreads, pot oocasionally an elongated 
centre caught, 


Measured with Doiland’s new compound achromatic 


eyepiece. Dreadfully ill-defined, spreading and 
agitated, (Nine sies#ures taken.) 


The utmost patience required, a9 the star will not 
keep « moment still; moulds, twirls, diletes, and 
all that is horrible, At times becomes a difased 
mas—a merc nebula. (Ten measures taken.) 

Tolerably defined. Disea in contact. {Nine mea- 
sures taken.) 


Excessively ill-defined. 
Definition bad, (Six measures taken.) 


Pretty well defined. (Ten satisfactory measures of 
positon, and 3 tolerably co of dtance.) 


(Two measures taken.) 


Very ill defined, dancing violently. (Seven mea- 
sures.) 
Passable definition, Im twilight, (Right satisfac. 


tory mrasures.) 


Definition generally bad-—bat in good glimpacs 6 
tolerable measures. 


TH defined, among eloads, but with great patience 
got ¢ tolerable measores. 


IN defiowd—exeessively dificult—pet 1 feel assured 
that pos 40° (50° microm reading) is too large 
(small on mier) an angle, and 40° (=> 60° mier) 
nearly right. 


Not well defined, and unsteady. (Five meaaures.) 


Tn brow daylight, just after sunset. Definition had 
and exopedingly unsteady, Glimpses interrupted 
by total confussun. 


These ore by far the best measures (of this star} I 
have had at the Cape. Their discordance arises 
not from atmospheric inflaence as im all the 
former measures, but from the exceeding close. 
news which renders the oval of elongation (power 
400) too nearly a circle to pilmit of a good judg. 
ment of the direction of the axik, Good defini 
tion, perfect steadiness of centres; 16 measures 
taken, difference of greatest and least = 11° 35", 


Four measures taken, 3 of which (allowed double 
weight) were made when the star was very tran- 
quil mul quietly contemplated, the only time I 
have even seen it thus here, 





1675 


1682 


1633 


1726 


1729 
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Firm good glimpses, Discs vory small and fairly 
divided, {in the midst of mock flare) [eaused 
throwing the eyepiece a trife out of foows) (2 
Imeasures,) 

Fairly seen, ond a real ect of measures. 
measures taken.) 

The utmost patience on to procure these 
rocasures [¢ fm wider] and they are extremely 
unsatisfactory. Definition very bad. 

A wedge, Bad definition, bat glimpses obtained [5 
reraeures). 

Two measures, The last decidedly » good one. 
[Differesvs o” 20.) 

Two tad measures. Quite unmanageable, yet 
taken 1° post merid at 3° aw., thinking it a 
peculiarly favourable opportunity—but it dances. 
twirls, and makes all manner of distortions. 

The beat eet of y Virginis I beve got since mr 
residence at the Cape, and deserving confidence. 
Six measures. Very fair definition and steadiness. 
The distance is lexe than 1°. 

Very conspieuonsly wedge-formed. Unnquivorally 
elongated. Twirls, moulds, dances, and wriggles 
in 5 most violent manner, bet preserves an clon- 
gated disc. [Three folerably good measures 
feten.] There is no doult or beeitation more 
about the star being double. Estimated distance 
of centres two-thirds of a second, 

Quiet, but furry, and not worth measuring. Only 
4 tingle measure, and that of no value, procured. 


Night after the full mooa. Not s cloud to be 
seen. Calm. Steadiness perfect, but the star 
glimimers. 

Very difScult. 

Too faint for direct measures of distance, Three 
good oblique trunsits by disappearances ond re- 
appearances. 

Steadiness and definition perfect, 

TH defined and unsteady. 

Perfect definition and steadiness, 

By far the closest double star T have sven donwife in 
this instrament. Lo have mo dowht, bat should 
like to ste it in the 20 feet. Night pecfert 
Power No. 4, perfect tn its action. 


Pound in # fruitlesa search (for the third time) for 
4. 142. 

Distance impracticable, owing to bad definition. 

Glismering, but steady, Good measures. 

The two stars run along 40 nearly bisected by the 


true parallel, that itis hardly possible to say which 
is the northern of southern. 


Faint, and difficult in distance. 

Rather too frint for measures. Difficule im distance. 
Glimmers. 

Observation interrupted by clouds. 

It makes a moderately small angle with the parailet 
(19°). Mr. Dunlop's angie is quite erroneous. 


All carefully re-examined before unsettling the 
instrument, 


Very bad definition, working, « N.W, wind beyin. 
ning to stir, 


Distance by patience, in intervals of elear sky, 


(Five 


growing murky, Definition and stendincas per- 
fect. 
& Centonri. Halley's comet close to the star, and 


almost in contact with it, 


32 
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1741 
1732 
1735 


NOTES TO ACCOMPANY THE 


Perfect steadiness and definition. 

Superb sky, but the stars furred. 

Found in looking for A. I which could mot be 
foamd ; hut this star [scAich commot be 3. 150] 
stands very nearly in the plare assigned to 
object, and must have been in Mr. Dunlop's field 
of view had his instrument been really pointed to 
that place, 

Mr. Dunlop's position for A. 151 is go° north from 
parallel, 1 can find no other double star here- 
abouts. 

Bears a pretty strong illumination. 

Digécult. 

Distance by 3 oblique transits. 

Carefally examined the thin wires. They pass 
freely. 


Wolves howling very near, at the end of the south 


avenue or in the grounds, 


Excessively difficult for want of light and the | 
necessity of magnifying. Telescope Jef long nt 
rest. 


Very close—too difficult for this instrument. 

Found in a fruitless search for A. r7o which does 
wot exist. 

Distance too difficult. 
tainly. 

a Centauri. The first trial of the 7-feet equatorial 
in its new situntion at Feldhausen. Tolerably 
steady, bat ill defined ; between cloads. 

Well defined, but working and not quite steady. B 
is certainly greater than 4 m. 

Fine definitions but tremulous, A pale yellow, B 
higher yellow. 

Very well defined, but unsteady. 

Both superb yellow, inclining to orange, There is a 
shade i 


Object-glaas dewed ocr- 


of difference, The smaller star has cer- 


twinly a higher eolour than the larger. Fine . 


definition, but very tremulous. 


A pale yellow, BH rather a deeper shade of yellow. 

ine discs, but sAuddering. 

The distances with the inner edges af the thick 
wires, fhe thin ones being wow ullerly deranged 
and waeleve, 

A yellow, B yellow inclining to brownish or orange. 
l cunnot imagine fier measures. (Jener edger 
of the thick wires weed, end 00 continued, N.B, 
Til and inctustre of No. 1770.) 


A yellow, B deeper yellow. Tremulous and bran- 


Working and furred. 

Four oblique transite over a wire 5° inclined gave 
15°82 for the distance, But this inclination is 
too small for practical use, 

A yellow, B pale orange, Working violently, but 
good centres. 

The stars are bells, mot dises, yet sinali and well 
comcentred, but farigwsly wording within their 
own limits. 


The stars reduced to tth, 8th, &c., magnitudes, 


until extinguished by dense cloud, 

The centres not seen, but the stars work inwerdly 
in clore rapid vibrations, giving fuzzy or bushy 
pelicts. 

The thin wires and cross zeros for distance resurord. 
Working and b ing. 





5773 


1807 


1808 


1809 


1210 


rB12 


Bry 


1816 


1817 
1818 


A yellow, 5 brownish-yellow, a dull yellow inclining 
to orsnge. Very dificult to measure by reason of 
the greut size and brandishing of the discs. 


sien definition. Tremulous, but the measurce ex- 

echlent. 

A fine yellow, B brownish-yellow. Working furi- 
ously and dilating. [N.B, General mole on the 
measures of a Centauri from No. 1762 fe 1770 
inclusive. The distances are peculiarly affected 
by the change of the micrometer wires from the 
thim enee with cross zeros, fo the thick with 
tuner contacts, and require a special diveussion, 
which see further ou.) 

Too faint for good necasures. 

Requires strong Utumination. 


Pull moon at 7 a.m, this morxing. Nota trace of 
clond im any part of the aky, after a fortnight 
cali cloudy weather, 


At first clear, bet a fog or light cloud-drift from 
8.W. care on after the first 2 of 3 mesures of 
position. A bright halo about the full moon. It 
cleared off anil the metasures were completed 
satisfactorily. 

Steadiness and definition perfect. 


Found while searching in vain for 4.174. Distance 
extremely difficult with the thin wires. 


Far too difficult with this instrament, but certainly 
divided in mamentary glimpses, 


Very dificult in distance. 
Barely discernible a « separated double star with 


No, 2. Hardly better seen with No. 3 for want 
of light. Canse on ill defined. 

Large star ruddy, small alo reddish. 

w Lapi, Suspected with 274, verified with No. 4. 
A balr-breadth division, or at least a deeply- 
notched dise by glimpses. Is of the order 
pervicine, 

Excessively close and difficult star, bat well soen 
doable. 


T do not think better measures will be got of this 
ater with this instrament, Dee distinctly, in best 
moments deeply, matched, 


Excessively dificult. It is closer than y Lapl, for 
the discs are emaller, and yet it is not even so 
much divided. 


Not eafficiently well defined. ‘Too earty in the 
night, 

@ Lepi is certainly far more difficult than last year. 
Tt was by no means a wery difficult stor when first 
discovered, Now it is barely, but certainly, 
eloagated + ex wqualibus.”” (N.B. Afowerer, 1m 
this obs, the power No, 3 = 273 wax ered.) 

Exceasively close, but well separated with No. 4, 
and the measures very sathifactory, 

1 am not sure that this star is mot cloner than 
y Lupi. The dises are smaller, yet not (I think) 
proportionately more separated. Altogether it ia 
quite as difficult. A black line of separation 
seen, Definition very fine, and steadiness perfect. 


Moon to the eye full. (fe full by almanac at 10 
P.M. to-morrow.) Night calm, serene, and per- 
fectly cloudless, 


Gliamering, difficult in distance with thin wires, 
Capital racagures. 


1819 


1824 
1325 


1826 
i837 


1333 


1829 


1830 


1835 


1876 


1839 


1840 
1845 
1846 
1847 


1849 
aBgr 


1852 
1353 


1354 
1856 
1858 


MICROMETRICAL MEASURES OF DOUBLE STARS. 


p Lapt, No. 3 elongates it decisively, No. 4 
divides the dikes clearly by a perceptible black 
line. Tt is not so clase as © or y Lupi, and is 
much wider than y Centauri, Attempted dis~ 
tance by transits over a wire 8° inclined, but 
variable refraction, and the closeness of the stars, 
rendered the result (3.¢) mot worth registering. 


Pos of C fakéen from the middle of A + B. 


Pos of C from the middle of A, B. Distance from 
A, reduced to midille by calculation. 


Pos and dist of C from the midille. 


Pos and distance both measared from A (reduced to 
middle) so as to render all the mensures compar- 
able infer ae. [N.B, The reduction to the middle 
point of A + B, has been made where needed in 
the series 1824, 5, 6, 7, by applying to distances 
tecasured from A, the correction —o".63, and to 
positivgs so mcasured the correction — 1° g2" 
derived from a genera) collection of the whole 
series of angles 181g... .. 0827.) 

An attempt made to measure the distance by a pro- 
cess of repetition, reading off at once the sum of 
several distances between the edges of the thick 
wires, but it proved unavailing. 

Three measures of position taken, good, but as they 
went on the star becwne unsteady, and | desisted 
rather than spoil excellent measures. Distance 
estimated at 3°. 





Very close and difficult. The 4 angles taken differ | 


infer ee by 10° 50°, [and the diagram contradicts 
the meca 102° 56° 20 wery muck Mat if ix impor. 
ghle to allow any ralwe fo the series, when 
placed in comsparisoe with the other ¢ sets.] 

Full mooa wight, and (as wawal) not @ trace of 
clowd in aay part af the horizon, A perfect 
caim, Steady, and aell defined, 

This may be the star intended by 4. 133, bar I 
cannot ace his two close stars, However, the 
night is hazy, and definition bad, therefore they 
may exist, 

Not seen triple; but the night ia dull, and some- 
times the « Bis hardly visible. 1f this be mot 
A. 184, that domble # is not to be found, (It 
cammot be 3. 18g. See f454.] 

Taken for 4. 136, which it cannot be. Very dif- 
ficult im dist. 

Excessively difficult. A distant star C follows, a 
good desl to the south. 

Too difficult. A star B m south, and 5 more, g and 
to fm oy 





Before the distances could be completed a haze | 


came over which put out the amall star, 

Confused detinition. 

1 suppose this must be A. 186, if not, 1 cannot find 
it, There is a first class double star pre- 
ceding this, and somewhat north of it, but that 
connat be 4. 186, [The D, star alfnded to iv A. 
arth) 

Very diffiicalt in distance, 

Distance by 6 satisfactory obliqae transite over a 
wire 10° inelined. 

Difficult in distance, owing to wind. 

Gtimmering. Very difficult in distance. 

Besides the measures obtained with the thick wires, 
which are always precarious (aml which im this 
case gave 1:°.99 for the distance, certainly too 
great), 7 oblique tramsts were procured over a 
wire ¢° inclined (too sinall an imclination), which 
HAVE 16.03. 
value = in the reduced measures. 


The mean of both svte 9 allowed a 


1860 


138% 


ri8s 
1387 
1983 


1900 
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y Lippi. No doubt remains as to the elongation 
with the highest power and single eyepiece. Yet 
the star should be re-examined. Unstesdy. Bad 


position, 
A moat beautiful doable star, 


bat excessively 
close, Hewever, perfectly sure. 


A notched 


disc, More separated than y Virginis now is. 
Definition More separated than y Vir- 
Lavell "Fira represents two discs in close 


Ne oa eee in the measures, Elongated, but no 
firen glinpee to be had. 


Being nearly in zenith, and tolerably defined 
(though restless) the measures are not very bed, 
Much patience. 

Deeply notched—nll but separated, perfectly well 
mensurable, 

Too low. 

Deeply natched. Will not bear No, 4. 


Too unsteady, Almost exactly in the parallel. 
After sunrise. Dise deeply cleft, oot merely 
notched, 


The direction is decidedly oblique to the parallel. 

A L sag division well amd steadily seen with power 
No. 4, the measures quite to be relied on, = The 
discs are all bat points, with « division equal to 
half or one-third of a dise of each star, Alto. 
gether so close that measures of thin star when 
only seen elowgated must be very precarious, 


Certainly double, but very difficule, Best seen 
with No. 4. 

Too difficult. Will not bear Mlumination enoagh 
to see the wire. 


Found in looking for 3.191, which star it cannot 
be. [N.B. am this (the sauth) side of the 
senith, the stars are tranquil, and steadiness 
perfect. On the other, variable refraction is 

troublesome. The distance, as measured by 
§ collgee transits, and also by the thick wires, 
differ by no less than >".2, whence it is clear that 
some great snistake wont have been made, and 
both are accordingly rejected, 

Distance by 3 oblique transits over a wire 10° 
inclined, 


Too fi) defined for good measurement to-night. 
Perfectly steady and well defined, 


Very difficult (0 Norma). [Another afar Aaring by 
mistate been faker fore Norma, some confusion 
appears fo Aare arisen, occasioning a avapicion 
of the zero Agring sustained some rvintent 
change, dnt om collating the other observations, 
this ia not borue ont, and the difference (hough 
large, ix wot more than the excestive inequality 
af the asters and feeblenres of the companion 
might weil give rive to.) 

No distance measarable by the wires, 
oblique transits gave 42.70. 

Mr. Dunlop's polur distance is 10° + in error. 

Distance a mean of re 16 given by $ meazures with 
cross zeros, and 13°.39 by 6 oblique transits over 
a wire 10" inclined—metther set being good, 

Steadiness and definithon perfect, Measures ox~ 
cellent, but the usc of the thick wires hax 
vitiated the distance. 

Perfect steadiness and definition. 
zeros with the thin wires, 

Posibly NPD = 12a” 32, 
star te Begg go, 


Pour 


Distance by crows 


in which case the 


272 


Igor 


1902 


3995 
1908 
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Distance by 5 oblique transite over a wire 10° 
inclined. Much fatigued by 7 houre uninter- 
rupted work, and, in fact, unable to keep longer 
awake. [Jn consequence F presume the obtigne 
transits, which are delicate, aad reywire especial 
attention, to be teea dependable than usual, they 
are accordingly allowed only half their nelwe.} 

A set of distances procared with Dollomd's concave 
achromatic eyepiece, but for want of data they 
cannot be reduced, 

Small star, ruddy, and bears good illumination. 

£ Librw (51 FL) will mot bear No. 4 (400), but with 

ower 273 it is very well defined and cleanly 
ivided. 

Bad messures got hy long and patient attention, m a 
sweeping S.E. blast, allowing but very imperfect 
and momentary glimpaes. 

Mearared qnite easily with the highest power and a 
perfectly sitisfuctory set of positions. 

Not the least dificulty to-night of getting the finest 
measure the instrament is copable of. 

Tuo difficult in distance. Requires the thick wires 
Cross zeros used. 

Perfect calm. Fuil moon after rain the day before 
esterday, and a cloudy shy all fo-day. Af pre- 
went, aky cloudless. 


Rather too faint for good meneures, especially in 
distance, Perfectly steady, and well defined. 

Jane 1, 1846. New apider fines of Bernruda 

iders put into the micrometer for me dy Mr. 
‘Mecleer. 

Steadiness and definition perfect. The small star at 
the end of the mraxures had a minute dise quite 
visible in good illumination», though at the begin- 
ning it was hardly more than a sensible point. 

Wants light for No. 3, and is too close for No. 2. 
Distance very rough. 

The spider threads have relapsed into their ok belit 
of hitebing m the act of crossing. 

Distance ly ; oblique transits, Fel! moon, Sky 
perfectly clear and elowdless, I read small print 
with eave by its light. No lamp weeded for the 
meesures, Definition guod; steadiness perfect, 

Extremely close, and will not bear magnifying. 
Distance too difficult. 

Exceulvely difficult. Divided, but almost no ins 

terval with No. z. The disor ore ay Wants 
light for No. 3. Far too difficult for distance, 

No weasures af position can be more perfectly 
satisfactory. Double value allowed them. 


Distance by $ oblique transits, 

Steadiness perfect ; definition very gond, 

Steadiness and dedinithom perfect. 

Perfectly steady and well defined. 

Excellent definition, Distance by 5 very good 
oblijyne transite. 


p Ophiucki. [gy of former catalogues, altered fo 
p by Mr. Hoily in the Catalogue of the Britich 
Asrociation.] Most beautifully defined, and the 
mrmuures excellent. 

A hot north wind suddenly come on bas greatly 
improved the definition of the stars, which re- 
main perfectly steady. 


Pertoct meapares. 


The distance ensy (in spite of the faintness of the 
emall star) by renson of its situation, exactly in 
the meridian. 








mggo 


1951 


1952 


1953 


1954 


1979 


Perfectly steady, bot glimmering, and diffrult ia 
distances, for want of bight. 

Distance between thick wires. Tried oblique tran- 
sita, bat variable refraction proved too trouble. 
some, and defeated the attempt. 


Tn taking the set of distances, found the right hand 
thread to move by visible jerks, Altered the sero 
40 divisions, and worked with the other wire. 
The jerks were thus obviated, and a dependable 
get of distances procured with cross zeros. 
fell defined and perfectly steady, but bears no 
itlamination, and is excessively dificult in distance. 

Distance by five oblique transits over one of the thick 
wires, while the other was so placed as just fo 
obsewre the large xtar at the moment of the small 
one ¢merging from behind the transit wire (the 
emergences being noted). [Jf would apprer that 
thie method, av might indeed be expected, gives 
reeults in excess, | 


Three oblique transitn taken, but too difficult; the 
moon heing too bright. Moon meariy full, and 
@ lunar romdéow seen on the dewed Aerdage. 


Five oblique transits. A third star much closer 
violently easpected, nearly south. 


Three not very satisfactory oblique transits, 

Found in looking for &- 205 (which it cannot be). 
There is no double star in Mr. Dunlop's place, 
No star wear anmeering tho description of A. 25. 

Steady and well defined. 

Hot north wind with occasional cold blasts—and 
the definition of the star alternately good and bad, 
but not unsteady, 

The chief sar of a cluster. 


Found in looking for A. 209, which does mot exist, 
unless this be it; hot the descriptions disagree, 
and it cannot be the same. Distance by three ob- 
lique transits, Very difficult, 

Too faint and difficult for a good determination of 
distance. 

Very coarse. Sixth class. Stars perfectly steady 
under the healing influeace of a bot north wind 
which bas just set in. 

The measures taken with the lowest power No. 1 
{= 79). [N.B. This i foo fow for measnre- 
ments qf distaace by the thick tires without 
croes zeros, and accounts for the enormous 
excess in the reduced distance. The obgerca- 
tloms wnat he rejeeted,] 

Clouded before the measures of distance could be 
finkahed, and those obtained tou imperfectly seen 
to have any valor, 

Surely thie atar east bave changed in distance. 

Stars superbly defined and steady, rendering the 
measures cosy, in epite of the great difference of 
roaygnltaales. 

Imperfect oncasure, owing to flitting cloud and in- 
dbstinctness, 

Distance by five very good oblique transits, 

Too difficult for measures of distance. 

Distance too diffieult for this instrument. 

A new set of spider lines adapted to the micrometer 
by Mr. Mackar which do mot hitch. |The first 
eet applied by him, June 7, did mol prove quite 
satisfactory.) 

A very symmetrical little constellation of two Lange 
aod three very minute stare, 12 m, forming a 
pentagon somewhat elongated in a direction per- 
petdicatar to the two large stars at ite base. 
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MICROMETRICAL MEASURES OF DOUBLE STARS, 273 


Two sete of distances obtained, ome with the thick 
Wires and without cross zeras, # fore pre- 
carious (17°.66); and ome by 5 oblique transits 
{15%.72) much more to he relied om. 


Though f have scareely a doubt about the existemoe 
of the companion, it is far too difficult to get 
mtasures with this instrument. [N.B. This ob- 
vervetion teas merer perifed, and from sudec- 
quent cunsideration eeveral similar cases 
there i¢ reason fo believe the small afar ts have 
been an illesion, for which reason I howe mod 
entered if in the general catalogue, 


As perfectly defined and as good meneares as it is 
possible to get. This star has changed. 


I do not sappose finer measures cam be had, The 
tars Aewve together by refraction without relative 
motion, 

Not far from the moon, and an occultation ex- 
pected. The threads AifeA abominably, Zero 
changed one revolution, but stil) has sapere fnult. 
{ia consequence only one Aalf the registered 
weigh! allowed to the distance. | 

The preceeding of two double stars in the field 
together. 

Very difficult, yet all circumstances perfectly 
favourable. 

The following of tro double stars ; all circumstances 
perfect. 

All cireamstances perfect. 

Very dificalt in distance with the thin wires, 

Object glass nvuch dewed iaternaily. Very dificult 
in dist, 

A very course double star, of which the place agrees 
with 4.236, bot the other particulars differ com- 
pletely. The large star is a close double ster, 
hitherto undescribed. 

Distance of AC by ¢ differences of R A, wean = 
7. 437- Mr. Dunlop mnokes the dif, of RA in his 
star No. 216 to be 1.55. [Vet the places agree, 
end there is no other wear.) 

Bears strong illumination. 

One of the most diffcult doable stars [for thia 
iagtrimmenf] in the heavens, Certain of ite being 
double, The definition is perfectly beantifal, No 
vings or appeadages whatever—a mere lambent 
quict disc, with o paint beside it. 

Seen double with No, 2; better with No. 4; best 
with No. g Well separated, and quite sure, 
No doubt whatever. Extremely dificult. 

Very difficult. (N.B. The thick wires are ad- 
mirable fur these difficult, divfent stare. The 
distance was obtalnod with more ease than the 
position. 

Distance by 6 differences of R A. 

Very difficult in distance. Thin wires and cross 
zeros. 

Distance by 5 differences of R A. 

The RA and PD of this star as read off and set 
down in this obs are 16° 48" 49° and 120° 41°. 
But the star has been repeatedly looked for since 
in that place, without suceess, A mistake of 20° 


in declination (easily committed) and tin RA ; 


brings it to coincidence with No, g50 of John- 
son's Catal, in a review of which Catal, the 
letter was sern double, and measured June 28, 
1237 (No.2015.) Om a collation of all the 
observations, the identity of both with h. 5003 
can admit of no dowbt, 
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Every circumstance eminently favourable, 

Do. Dist by thin wires and cross zeros, but the Hla. 
mination is not sufficheat to give perfect mea- 
sures of distance, 

Discovered in a review of large stars. Distance 
certainly below 1”, but seen dowble with 279. 

Fairly elowgated, but not divided with 279. No 
dependence on the measures,—the night be- 
coming had. 

Elongated with No. 3, but hardly measurable. 
With No, 4, @ black division like « train ix seen 
in monetary gliznpers, 

Excessively close and difficult. 

A aaperb observing night after three days’ rain. 
Every condition of observing perfect. 

Excellent definition, but tremulous, 

Distance by 10 oblique transits, 

Well defined, but refraction variable. 

Distance by 12 oblique transits. 

TU defined, Hefore the distances were taken it 
suddenly grew so furred that 1 could no longer 
distinguish the two stars. 7 

All conditions perfect. 

Very difficult in distance. 

Vie, difticillima, Discovered with No. 3, but 
only a violent smapicion, which No. 4 positively 
verifed, showing the small star well separated, 
but it requires o capital might. The larger and 
moet southern of two, 

Bears some illumination. Small threads osed for 
ilistunce ; large ones for position, 

No.2 not powerful enough, No. 7 wante light. 
Not well definnd, 

Poa between the thick wires, Three measures of 
poe procured by the hortxontal wire alone gave a 
moan 703° 57’, bat this I reject, os the stare are 
too minute to be brought into comparison with a 
slogle spider bine. 

Ill defined ; a south-easter hating most unexpectedly 
and suddenly come ow {after & very short full) 
upon the sbhoalders of a warm north wind, oon. 
tradicting all expectations. 

Distance by 4 oblique transits. 

All conditions favourable. 

Duslop's KA is 18.446. There is no other double 
star preceding in RA. Well examined. 

Exnmined the revolotions of the screw in distance, 
ax Mr, Dunlop makes the distanoe go”. Found 
all right. 

Used the thin wires and an adjusted zero without 
crossing. 

Good definitkon and perfect steadiness. Nine dis- 
tances taken, 

Over the Tablo Mountain, Blotted and dim, so as 
sometioncs hardly to he seen, 

Dol! cirro-caumular streaks on star. 
distance, 

Distance particularly good, owing to the very fa- 
voursble angle of position. 

Distance by two excellent serbes, vis., 21°22 by 
cross gerca by motion of a single wire in decli- 
uation—(the «mall star being uearly in meridian) 
the single thread beiug aet fo zero—and 21.76 by 
the usual method of cross zeros. 

All conditions perfect, yet difficult in distance. 
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NOTES TO ACCOMPANY THE 


Distance by 3 oblique transits. 


The wires hitching in the measures of distance 
(mean = $2°.33) # set of differences of RA, three 
in number, whose mean are $3%,00. The mean of 
both sete adopted, 


d.a2g. N, BR. Looked well for A. 224, all round 
2 ficlds + and — in RA and declination. No 
such stars to be found. [Dist $3.g6 by 4. RA 
79".54 wns obtained by 3 measures with the thick 
wires, The star bring very coarse, it is probable 
that the measures were somewhat roughly taken, 


and their mean is accordingly unserupalously | 


adopted} 


Extremety close and dificult. 
measures would be impracticable, 
every condition bs perfect, 


In a worse night 
At present 


Very close; 273 is hardly power enongh, bat the 
night will not bear power. ‘Tried No. 4. Wore 
defined, but better separnted, and measures 
better, 

Detected in a review of ASC, The hitching of the 
threwls very bad in distance, Olbliged in canse- 
quence to reject the result. 


Unsteady, and at length growing ill defined. 


Position excellent, but grew very ill defined before 
distances could be got. 


Threads more by jerks. 


Very doubtfal measures ; stare convuleed, and dises 
dancing in flare, 


The nocthern star of y Coron Aus, iso mere trifle - 


the smaller of the two, 


Most dreadfally ill defined, @ violent struggle going 
forward between the regular 8. E. wind and a 
hot north-wester which is coming on. 


Very ill defined and tremulous. The first fine 


night after several days' rain. Calm and clear. 
Therm, 47° Fahr. 


Excessively difficult, yet I feel convinced it iv 
double. [N.B. After all, there remains some 
degree of suspicion attached to this star, the 
quadrant being «fin which an illusory appendage 
has been frequently observed} 


No appendage observed to the distant star C, 7 m. 
Distance by a single diference of KA, pos by a 
single measure. 

Glimmering; will not bear high powers; No. 3 
anawers best, 

Pell moon of ito P.M. Colm, serene, end pers 


Sectly cloudless, The distance is assuredly 
greater than 4". I should estimate it at 6°, 


Tvo close and faiat for the power used, No, 2, but 
will not hear No. 3. 


Large star, pale yellow ; small ane, pale bine. 


Dist by 5 diferenoes of RA. Yellow and pale 
bine. 
Distance by 7 oblique tranalte as a trial of the 


method (since so often used), The calculation is 
troublesome, but the method seems to be beau. 
tifully exact, provided the sero of the micro- 
eacter be well secured. Result = 22°.64 (4), 
Ditto by 3 measures between the thick wires 
24.05 (2). — mean 22.93 (5). 


No dependence on the distance, as the thrends 
drg—an cvil which must be cured. All other 
conditions perfect. 
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The fine threads being now quite deranged, the 
system of icasurement by interior bisections anid 
contacts of the coarse ones was commenced 
(July 20, 1244), The place agrees nearly with 
that of R. 25, but ft i not the same double 
star. 


At first well defined, bot grew fhint and so con. 
fused that dew wag suspocted on the object glus— 
and so it proved. 

Distance by 10 oblique transits to".45. By 5 direct 
measures between the thick wires (duly cor. 
rected) 10°.43. 

Mr. Dunlop's place is a degree erromeous in PD. 


Distance by a mean of 5 oblique transits over 
wire 4° $5° inclined, carefully observed — 4°.57 ; 
by two measures between thin wires daly cor- 
rected 4".44. 

Distance by 6 obliqwe transits aver a wire 5° g' 
tnctined = 2a%.ag. iy 2 measures with thick 
wires 21°.98. 

Distance by 10 oblique transits over a wire to” in- 
clined = 22°43. By § measures with thick 
wires 23°.Bo. 

All conditions excellent. 


Dist by 7 oblique transits at 10° lnclin, = 6.07 ; 
by a single ncagure with thick wires 6°08, 


Measured with the ** macro-micrometer,”* 


Distances taken with balf the object glass inter- 
cepted by the roof. 

While taking the distances, detected again the 
spider-lines bitching in the act of crossing, In 
consequence took 10 messures, crossing each time 
to observe and destroy the effect. On the whole 
they were found to return by their elasticity very 
nearly to the same places, so that the effect on 
the distance is not formidable. Mean 8.04 (2). 
Dist by 4 obliqne traneite at 10° = 9°,72 (2), 

Dist by 4 measures with thick wires = ¢8°.86(1) by 
yo oblique transits 66°, ¢1 (4) the stare pot lying 
favourubly, 

The threads still hitch, and as they now affect the 
zero when they cross, no reliance can be placed om 
the distance. 

@Iudi, Detected in the course of review. 
This * is not in AS. Cat, though No. *53%, 
is oot om, but 7.8, is very near it, and 
field of the finder.) 

Growing unsteady, and reeling. 
be got. 

Difficult; but the small star cerfainfy seen ond 
messered, In a perfectly good night this would 
be a very elegant object. 

Bears illuminating. Sometimes finely seen, 


Excessively dificult; a 20-feet object. Only a 
single rude measure of distance, of no sort of 
value. 

Distance by § differences of RA. 

Extremely difficult. The «mall star not to be seen 
with 179, and barely with 273. Mensured with 
400, which shows it cer/ainly, but no measare of 
distance cuald be got. 

Detected in a review {\ Octanfis), 
illumination. Unsteady, twirling. 

No doubt shout the star being double, bur it is 
dificult and delicate, and the low situation makes 
it hard to sec and measure, bat it brare a good 
illumination, Twitching. Tolerably defined. 


[N. B. 
which 
in the 


No distance could 


Bears strong 
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MICROMETRICAL MEASURES OF DOUBLE STARS. 


A difficult star, from the low situntion and stina- 
spheric affections, To-night well seen, though 
a good deal plagued with appendages. 

A thied tar C 1m near.—[? if PD be not rather 


oD 
107” 5’. 


Distance by 4 meacares with thick wires 2.28 (1) j 
by 6 differences of KR A 49.83 {1}. 


All circumstances favourable, Distanee by 5 good 
measures with thick wires 29°77 (2); by 5 ditto 
oblique transits at 10° inclination = yo".67 (3). 

Very difficult, 

Will benr no illumination, One rough reading of 
distance only got. 


Extremely diffealt, A ged 9 m or B.g about 2’ 
distant, og shows it nicely doable. 

Extremely dificult. An object for 20-fet. 
ing light. 11 defined. 


Too difficult, A 2o-feet chject, Only seen double 
by momentary ghost-like glimpacs, Only a single 
reading [it canna? he called a meagre) of pusl- 
tioa obtained (qf a0 malar). 


Close and difficult, Distance excessively ao, 
Twirling and i defined. 
Measures perfretly setiefoctory. 


A good star for Now 1, 
meadured. All good. 


Oblique transits attempted, but spotled by variable 
refraction, 


Want. 


(Power 105), upd easily 


May be pretty well measured with patience, but 
roquires a perfoct night, considerable power (a4 
273) and light in field, 

Stars ill defined and ansteady, generally, but with 
perfect intervals, Wuiting patiently for these 
the measures are unt difficult. 

Distance by 4 mensurra with thick wires 60.64(1) ; 
by 3 oblique transits at 1a”, 61°.49( 2). 


A rare opportunity and perfectly taken advantage of. 


The wires hitch im crossing, [4wf refure to their 
places by elasticity, av iy evident on comparing 
the + and — readings.) . 


6 measures between thick wires 4.88/1}, 


Distance b 
ene transits at inclination ¢°, 4.01¢4). 


by 16 ob. 
Distance by 3 thick wire mrasures yo.23{1); by 4 
oblique transits over the fhiek wire 27.29/2), 


Most wonderful definition and perfect steadiness, 


Some great confasion about the measures in distance 
MAB. 2466 by 2 oblique transtts gave 8¢".z2, 
No. 2157 by a single SR OA 3'.08116,69, but it bs 
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remarked that the definition was very bed; while 
again, No. 219% by 6 differences of R A (2,65) 
gave gf'.28. The great angle of pee 07 
with the parallel}, however, renders the method 
of differences of R A able to enormous errors, 
while it favours the oblique transits. Both the 
former are therefore rejected, Yet ] cannot help 
suspecting some mistake in sctting the wire for 
the latter, and in consequence attribute no value 
to the resule. 


All conditions perfectly good. 


Detected in a review, Tiugibdly certain, but would 
be impomihle to measure under less favourable 
circumstances of sky, stealincas, and definition. 
Leare strong illumination, The stoall star is 
quite beyond the rings. 


The smaltest point imaginable. 


The description of 4. 244 ralght suit this star, but 
there are 18° of difference in declination. 

Measured with Doliond’s macro-micrometer eye- 
piece. Threads hitch in crossing, The measures 
of distance nut reducible for want of data, 

Irregular motion of the thin threads in measures of 
distance avoiled by a peculiar management of the 
salcrometer, 

All conditions of good observing perfectly satisfied. 

Distance § by thick wire measures = 16°.50¢ 1), by 
7 obliyau transite at 10° = 14.74/34). 

y Tucanw precedes 69'.5 ; position of the double 
star from y = 122° 15°. A star to m nearly io 
the line B A prolonged. 

Distance by 4 thick wire measures 16°.81(1}; by 5 
oblique transits at ro°, 16°. 56{2). 

All comiitions of observation perfect, 

A violent auspicton that the lange star is close 
double. In good gilenpers T can hardly dowbt it. 
[The companion, if it exist, ty 8 m, end aimost 
exactly following éy diagram.) 

Exactly in the parallel, #0 aa to allow no motion of 
the wire without destroying the measure, Most 
carefully cxamimed in every way. 

All conditions satisfied. 

Measnres of distance by the thick wires but with 
cross zeros, Tt will not bear illemination enough 
for the spider thread, 

Moon approaching the full, 
hight. 

Distances good for little as the wires jerk. 

All conditions perfect. 

Moonlight too strong for the measares. 

Extremely difficult except in so fine a night as this. 


A very fine calm clear 
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Nay | igeaBa.n. cece ccceeeeesese | B gh) tap 43] 7 8) sang 
Ft ee os. eee eee tere e eer eee 8 47 | 146 s7 | 7 20°) 226.2 
149 | B. 2168 de cc esse sewn te ress 8 38] 142 30) 6 6°, jog.8 
bt 0 | WgkaGen esse cctdes ca sddeee 8 48/133 2] § 8 fc.8 
{ = Re al tape ehca tas 8 He 18 6/ 8 8) sro 
— HALRB, Eo weve | soso . 4 mr 4542 
=) 4 >» Dees--- be bereee seer | cosees wo | any. 
BGS | Bhs ccc cesses eeesevee | 8 gz] top gh] 5° 7) 165.5 
153 | Bi 2286 sesccccecssccsseae | S 6) tgggg | 27 7} 7865 
38H | A. 9h scccncccccccegessecs | 8S § 18 34/6 71 75.0 
BSS | Wi h06G-. ccc cs nereaecconnes § B 66 | tor ge | & 8) Bis 
156 | h.gt72.. -- | 8 go] re 4g] 9 10} 2166 
157 | UP) oo ve | 9 é 142 65 | 6 7, 286g 
158 | R. 10 von ee repehar teceenee | G9 WS] 39 § |] 8 8 18.3 4 
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209 : 445 5-r0+ 6 9) 2449 | Gor] 7 
310 ay es 7 «68; 6875.6 | Bop] 3 
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129. 6.34 | sas 70g] 3 
163.2 | 6.55 j rf 6g 674) 7 
tago | 748) 3 35 | 7 3 
zug | 748] 2 nas | 748 | © 
82.5 7321 «@ 2ayz 7.28 3 
= 339] 2] tage | Zag] 2 
219. 6.og | 66] 16.52 | 6.0 | 36 
2185 | #79} 19] B74 | 46S) OF 
219.5 5-86 | ag * * * 
220.7 | 7-34] 3% | 16.22 | 7. 25 
7% | 739) 2] aozg | 7-39 | 2 
agyS | fen | on 15.63 | 705 | 10 
opt | 7-04] 8 6.7o | 72a) 6 
134.3 37) 9 9t9 | 547 | TF 
2174 “99 | § 713 | 705 | 6: 
225.2 747 3 1-§0 7-45 2 
aa42 | 7-39 | 6| 16.80 | 7.99| 4 
227. $39) § 627 | 543] 1 
277-8 | 5.98) g] 304 | B28) 9 
ay74 | 666) § | 12.08 | ob] 5 
tina | Gra | 48 O75 | $24] 5 
mad $37 | to 
¥oR.G | 74H | 8 i 
344-3 | 9-73 S| 27-38 706 
46. 6.97 | 6] wig | 7-25 H 
173. 6.3 " 2.038 | 693] 6 
rung | f39 22.93 | 696} 7 
to8.g | 633 9 1.26 | 7.97 3 
1749 | 7:36) 30] 26.95 | p27] 9 
ag8.7 | 639] &] 8543 | 639] 1 
459 | &39 | 2] t4qgo | 639] 7 
THBey | F4t 6 14-12 | 7-42 5 
18.4 | 9-16) g sou! 7.3%] 7 
249-9 | B94 | 12.60 7-54 1) 
224.2 | 5.94 sos | 594) 4) 
gou7 | 7.10] 6 6.33 | 727] 4 
14-1 | 7-5 2] 39-25 | 7-54) 3 
248.2 | 6.9 6] qr W321 § 
2817 | 680 / 6] me 693 | 4 
12§ | 560 | 15 9-55 | §-73 | 30} 
O41 | BE) 4a] Oy | §-2a] 2 
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COMPARISON OF ANGLES OF POSITION OF DOUBLE STARS, 


MEASURED Wits 


THE SEVEN-FEET EQUATORIAL AND THE TWEN'TY-FEET REFLECTOR. 


(167) When we compare the regults of micrometric measurement, as respects the angles of 
position, given in the above synoptic table, with the mean results of the angles for the same stars, 
afforded by the twenty-feet position micrometer in the ordinary course of sweeping, material dis- 
cordances will be found in a great many instances, such as cannot wholly be accounted for, either 
by the comparatively greater attention to precision in this respect in the equatorial measures, and 
the greater time and care bestowed on them, or on the greater number of measures usually taken 
with the latter instrument, It is true that several cases of great disagreement may be perfectly 
well accounted for in this way, when the closeness of the stare measured, their inequality, and 
even the difficulty of seeing them at all with the smaller instrument are taken into the account. 
But on subjecting the matter to a more particular examination, it becomes very evident that 
these causes alone are not sufficient to account for the discordances—and that there exists a 
systematic bias, from whatever cause arising, which has affected all the twenty-feet measurements 
(as compared with the equatorial}—and that differently, aceording to the different direction of the 
small star with respect to the large one. What is more singular, and, indeed, so far as I see, unac- 
countable, is, that neither the amount nor direction of this bias is the same for all the four 
quadrants of position, nor is it even the same in the same direction for positions differing by 
180°. That the eyes of different persons do not judge with equal certainty of parallelism, is 
notorious—as well as that the two images of one and the same straight line, seen with the right and 
left eye, are not parallel. If we attempt to place a ruler parallel to the edge of a paper, we shall 
find that a material difference in the accuracy with which we shall do it by the judgment of the 
eye alone is made by the situation of the paper with respect to the vertical or principal section of 
the eye—and it would appear from the facts in question, that our judgment of parallelism is 
liable to be greatly affected also by the different attitude of the person generally, and especially 
by the difference between looking up and down, Such at least is the best account I have been 
able to give to myself of the cause of the systematic discrepances alluded to. Their law and 
amount can only be made out inductively, by the assemblage of the totality of instances,* where 
stars have been measured with both instruments, such as is presented in the following table :— 








* Quick moving Binary Stars are excladed from this comparison, so are Rough Measurce and Estimates. 
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Tha numbers in column 1, are those of the Synoptic Catalogue of Measured Double Stars. 
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(168) These differences being projected on a chart of engraved squares, an interpolating curve 
was constructed and read off, when the following table of reductions resulted, 


(169) This table exhibits what may be called the Zias-correction to be applied to the 
20-feet positions; and the effect of this correction when so applied is to produce a much better 
general accordance, and an even distribution of positive and negative errors. In any case, then, 
where it may become necessary to call in the evidence of the 20-feet measured positions (which, 
be it observed, I do not recommend to be done in any case where deliberate and careful 
measures with an equatorially mounted instrument can be had), I consider it necessary to apply 
this correction. As an example, I shall take the 20-feet measures of the position of a Centauri, 
the mean of which for the mean epoch 1835.791 is 215° 16’. Now, when it is considered that in 
this instance none of the five 20-feet results obtained rest on single measures, and that, of all the 
eighteen individual measures concerned in producing it, the highest (217° 18’) falls materially 
short of the lowest of the mean epochal results of the equatorial measures, it will hardly be 
denied, Ist, that some distinct biassing cause must have existed to produce such a disagree- 
ment; and 2dly, that the tabular correction (+ 2° 33’) which brings up the deficient result to 
217° 49’, if shown to rest on a large induction of instances extending over all kinds of stars, 
presented in all sorts of positions, is not only admissible, but essential, The result so corrected 
still falls short of the equatorial result for the same epoch (1835.791), viz.. 219° 12’ by 1° 23’ 

db 
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which scems to indicate that the bias in question acted in the case of this fine star in a more 
positive and efficacious manner than in those of less conspicuous and closer objects, I should 
observe, however, that, in examining with care all the cases of comparison presented in the table, 
Art. 167, I have not found any distinct ground for concluding either the magnitudes of the stars 
or their distance (when well seen and well separated), to have exercised any systematic influence 
on the angles, or on the amount of the Bias correction. 

(170) As it may fairly enough be presumed that this Bias, whatever its cause may be, acts 
equally on all angles of position measured in the same way, the positions of Satarn’s satellites 
measured with the 20-feet will also stand in need of the same tabular correction to render them 
comparable with the measures which have been obtained with the equatorial, or which would 
have been obtained {in the case of the satellitea not being visible in that instrument) had its 
optical powers been sufficient to show them. As the correction in the north preceding quadrant 
amounts at its maximum to + 2°.6, and in the south following to ~ 1°.1, the total effect of the 
Bias in a whole revolution of a satellite is equivalent to a periodical inequality influencing the 
position to a total amount = 3° 42’; the correction therefore becomes theoretically important, as 
indeed it would be in the rotatory movement of a double star if it continued to be so observed 
during a whole revolution. 


SPECIAL REMARKS 


MEASURES OF PARTICULAR DOUBLE STARS 


IN THE FOREGOING CATALOGUES. 


(171) & Toucanit. RAO’ 46"; NPD 160° 26%. The mean results of the measures for 
1835, 6, 7, are as follows :— 

1835.92 — Pos = 78 30 
1836.73 = 80 18 
1837.74 « $80 35 

These angles indicate a direct movement. Mr. Dunlop states the quadrant in 1826 to have 
been sf, with a difference of declination of 6".62. The actual difference of declination at the 
mean epoch 1836.78 is 3°.74 by calculation from the mean distance and position here given. As 
1 can fully rely on my anglea, I have no hesitation in supposing the quadrant for 1826 to have 
been mistaken. In that case, if the difference of declinations 6",62 can be depended on, and the 
distance be supposed unaltered, the position in 1826 must have been somewhere about 71° 37’, 
which agrees well with the presumed direct motion. ‘This star, therefore, deserves further 
attention as an instance of pretty rapid angular rotation. ‘There are two 20-feet measures of this 
star which (corrected for Bias as per table p. 285) give for the epoch 1834.836 the angle of 
position 76° 51’, which agrees exceedingly well, both as regards direction and velocity, with the 
progress of the movements in the succeeding years, a3 above stated. 

(172) h. 2036. RA 1" 12"; NPD 106° 41’. The change of angle in a single year, if 
both my equatorial measures be correct, is so very great as to render it certain that this star is in 
a state of rapid rotation. The place being such as to admit of its being pretty well observed in 
northern latitudes, I have consulted former catalogues for observations of it, Struve’s does not 
contain it; but in my 5th catalogue of double stars it occurs, with a mistaken degree in N P D, 
as h, No. 2036, Referring to the original sweep, the degree appears to have been erroneously 
cast up, and instead of 105 (as printed), should be 106, There can be, therefore, no 
doubt of the identity of the object—as the description (dist = 2”, maguitudes 8 = 8) agrees 
sufficiently well. The angle there assigned (53°.0) by a mean of two measures, corroborates 
the great angular movement, and agrees in direction, The observations collected run as 
follows :— 
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A, 2036. — 1830.786 — Pos = 53°00 — Sweep 37. 
1835.717 * 45 00 
1836,958 = 38 5 


giving an angular motion of 14°.95 in 6.172 years, or — 2°.422 per annum. The faintness of 
the small star (9 m) renders the equatorial measures difficult, so that the angles are not to be 
considered as normal, but no doubt can remain as to a rapid rotation, and hardly any as to its 
being on the increase. 

(173) p. Eridani. R A 1° 33"; NPD 147° 3’. The measures of 1834 give for their mean 
result a position of 122° 48' for the mean epoch 1834.841, which, compared with the single night's 
measure of 1835 (1835.683 — Pos = 120° 25’), would indicate a considerable orbitual motion, 
Without desiring to attribute too much weight to this conclusion, I would remark that the 
tendency of the 20-feet measures lies in the same direction. They run as follows:— 


Sweep 500, — 1834758 — Pos 120°.8 2 Mean 1834.900 — Pos 120° 27° 


504 34,821 120.1 
732 «36,693 119.5 
735 = 36.753 119.35 1696.723 Us 2 


These results are uncorrected for Bias (see p. 285), and the correction when applied tend 
rather to increase the disagreement of the absolute positions given by the two instruments. But, 
so far as any value at all can be attributed to them, they corroborate the orbitual motion con- 
tended for. 

Mr. Dunlop has given measures of this star. His mean result for 1826 is 73° 6’ n f (= 16° 
54’), which must surely indicate some great mistake. Were the measure really 73° 6's f (corre- 
sponding to a position = 163° 6’), a rotation in the same direction, but much more rapid in the 
interval, would account for it. But it is useless reasoning on such hypothetical data. 

(174) A. 3823. R A 5" 54"; NPD 121° 4’. The mean positions and epochs for 1836 and 
1837 are :— 

1836.626. — Pos = [28° 58’ — (5) 
1837.094 1322 2 (5) 

The star, however, appears to have been somewhat too faint for exact measurement with the 
equatorial, and the great difference of the measured angles for epochs, so near as 1836.988 and 
1837.071 (Equatorial Measures Nos. 1292, 1293), throws a doubt upon the orbitual motion, 
which would otherwise seem to be very great. Still, [ cannot but think that some such motion, 
aod in this direction, must exist, the more especially as the 20-feet angles indicate a slight 
change in the same direction. The mean result of the 20-feet measures (when the Bias 
correction is applied) is 130° 30’, coinciding precisely with the mean equatorial result. This 
atar belongs to that interesting class of objects whose colour deviates the same way from white- 
nesa, like 61 Cygni and a Centauri. 

(175) 4.70. R A 8° 24"; NPD 134° 10’. If any confidence can be placed in Mr. Dunlop's 
measure, this star must be in a state of rapid rotation, the difference of his position for 1826 
(320° 18°) and mine for the mean epoch 1835,49 (350° 18°) amounting to 30°. For so distant a 
double star, this would, however, be an extraordinary rapidity of motion, and my measures, taken 
seriatim (1833.273 — 350° 7’, and 1836.994 —. 351° 27"), though indicating a change in the same 
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direction, afford no corroboration of so remarkable an angular velocity. The 20-fect measures 
are too close together in date to be taken as evidence of change in their interval, and their actual 
difference lies the opposite way. Their mean (corrected for bias) is 350° 6’ for 1836,230, agree- 
ing extremely well with the mean equatorial epoch 1835.49 — 350° 18’, 

(176) 4. 4128, R A 8* 36"; NP D 149° 43’, The measures of 1835 and 1837 differ by 
6° 47’, but unfortunately they rely, each on only a single night's measure, and those of 1835 not 
good ones. Still some degree of direct orbitual motion, though perhaps not so considerable in 
amount, seems strongly indicated. 

There is but one 20-fcet observation of this star (in sweep 764). The position given by 
it (corrected for bias) is 222° 42’, differing only 0° 48’ from the mean equatorial result 221° 54’, 

(177) &. 4130. R A 8* 37"; N PD 146° 57’, The difference of the measures of 1835 and 
1837 is no less than 7° 50’, but the measure of 1835 is especially reprobated as too difficult, and 
in 1837 the star was not well seen. In fact, the object is beyond the fair reach of the equatorial, 
and from the 20-fect measure, which (corrected for bias) comes out 218° 54’, it is certain that 
the equatorial measure No, 1458 is entirely erroneous, and must be rejected. 

(178) R.9; R A841"; N PD 148°6" The comparison of the mean results for 1835 
and 1837 indicate, with some certainty, a considerable angular motion. 

1835.014 — Pos == 112° 18° (4) 
1837.123 109 11 (9%) 
+ 124 —7 7 

The 20-feet measures, it is true, indicate an opposite movement, but their evidence is 
not to be taken as destroying the weight of the above conclusion, though it renders it probable 
that the angular motion — 3° 7 errs in excess. Meanwhile their mean (corrected for bias) 
comes out 289° 27’, which agrees within 40’ of our mean equatorial result, 110° 6’ = 290° 6’, 

(179) &. 4249. R A 9 42"; N P D 124° 14°, Here again the 20-feet measures of 
Sweeps 541 and 809 oppose the conclusion of angular movement, which else, from the conse- 
cutive progression of the results (Nos. 1504, 1505, 1506, equ. meas.) would appear satisfactorily 
enough made out, Probably all the measures are in error, and in such a case it is satisfactory at 
least to find the mean of the 20-feet results (corrected for bias as per table), viz.: 124° 57’— 
epoch 1836°54, agreeing within a quarter of a degree with that of the equatorial measures 
125° 12’ — 1836.31. 

(180) v Angus R A 9° 43"; NP D 154° 17°. The difference of 3° 26", between the 
measure of 1836 and the mean result for 1837, would indicate, with considerable certainty, « 
direct angular motion to a lange amount, but that the former rests only on a single night's obser- 
vations. 

(181) 8 Hydra and Crateris, R A 11" 447; N P D 122° 58’. The series of angles of 
position of this fine double star, for the sub-epochs, calculated in the Synoptic Table for 1834.47, 
1835.23, 1836.68, and 1838.09—which are respectively 338°.3, 339.3, 340.4, and 342.2, place 
the binary nature and direct movement of this system beyond a doubt; the amount of motion 
being +3°.9 in 3,62 years, or +1°,077 per annum, 

The 20-feet measures of this star run quite irregularly, and are evidently entitled to no 
reliance, 

4k 
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(182) A, 4495. R A 1157"; N PD 122°0’. The mean equatorial angle differs nearly 
7° from the 20-feet result (duly corrected for bias). But the small star, in both the equa- 
torial sete of measures, is noted as 10 m, a sufficient indication of the impracticability of measur- 
ing it in that instrument with any degree of certainty. It is probable that errors (arising from 
the inequality of these stars) exist in all the results. 

(183) @ Crucis RA 12"17"; NPD 152° 9’. This beautiful double star has attracted the 
attention of all the more recent southern observers. Lacaille does not notice, however, the fact 
of its being double, from which Mr. Riimker surmises that it may have been closer in his time 
than at present, which is rendered not improbable by a comparison of measures of its distance 
taken within the last twenty years. Mr. Riimker describes it as involved in a milk-white 
nebulogity (Preliminary Catalogue, pp. 15, 17), a description which I am at a loss to understand, 
unless it refer to the bright surrounding light of the Milky Way. At least I have never noticed 
any nebulous accompaniment to this star, on any of the very frequent occasions on which I have 
viewed it, or shown it to others. 

(184) In attempting to trace the orbitual motion of the individuals of which this double 
star consists about their centre of gravity, we are deprived of any assistance from their 
catalogued differences of R A and N P D, by the absence of any such differences in Lacaille’s 
catalogue, and by their precariousness jn more recent ones. In such a case, micrometrical 
measurements only can be relied on, and of these I am not aware of the existence of any prior 
to those recorded by Mr. Dunlop in 1826. (Mem. Art. Soc. vol. iii.) Mr. Riimker, it is true, 
assigns 12°.3 as the A. RAin are, and 4°.45 as their A. P D, but be does not state how these 
quantities were obtained, and it is to be presumed that they result from independent places of 
the stars. Comparing therefore only Mr. Dunlop's measures (their mean result and epoch) with 
my own, taken with the equatorial, we have as follows: 





Authority. | Eypork. Position, 











a Distance. 

Dunlop, . 1826.45 | hae os . | 1826.23 a 57.29 

Herschel, . . 1335.33 | 120 36 5 .65 
8.88 | ow +0712 





(185) If the position assigned by Mr. Dunlop can be entirely relied on, this comparison 
indicates an orbitual motion at the rate of + 0.698 per annum, This conclusion, however, is 
not reconcilable with the series of sub-epochs computed from the measures of the successive 
years 1834, 5, 6, 7, 8, as stated in the foregoing synopsis of my measares, which indicate with 
considerable decision, a much slower orbitual motion (— 0°.478 per annum), and in the opposite 
or retrograde direction. 

(186) a Crucis is accompanied by five small stars to the southward, arranged in an irregular 
line concave towards the large stars. Of these, the principal and the most distant has been 
observed by Lacaille, and by most subsequent astronomers, Respecting the magnitude of this 
star there is a good deal of difference of statement. Lacaille calls it 7 m, Johnson 5, Fallows 
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and Taylor 4, Dunlop 6 or 6.7. In my equatorial observations it is marked 6 and 7, while (as 
might be expected), in the 20-feet it has been estimated atm, Probably, therefore, 6.6m is 
about the truth, It is its proximity to so bright a star as a Crucis which makes the estimation 
difficult. From the differences of the catalogued places by Lacaille, Fallows, Johnson, and 
Taylor, and from the micrometrical measurements of Mr. Dunlop and my own, the following 
may be stated as a synopsis of its computed, or measured position and distance. The micro- 
metrically measured elements reckon from the larger star of the double star; those computed 
from the catalogued differences, from the middle between the two constituents. 








Authority. Epoch, Position. ' Distance, 
Lacaille, i - 7" 219 45° 92".45 
Fallows, i . Isi4 203 12 92 47 
Dunlop, ‘ : 1826 200 0 §7 .29 
Johnson, a : 1830 22 18 87 .99 
Herschel, . e 1835.43 Zi J | auaaee 
Ditto, . ‘ 1836.75 | oo... 69 








On the whole of this evidence it may be probably concluded that the small star in question 
has not materially changed its relative situation with respect to the large one, since there is 
Treason to suppose that Lacaille’s difference of Right Ascensions (— 7.60), from which the 
results for 1750 are calculated is too large. If this, however, be not the case, a difference of 
proper motions exists which carries the small star relatively in a direction nearly at right angles 
to the line connecting it with the great one. 

(187) y Centauri. RA. 1232 NPD 138°.1%. The extreme closeness of the individuals 
of this remarkably fine, but difficult double star, which are equal, and each of the 4th magnitude, 
necessarily renders the positions precarious. Nevertheless, their assemblage in two sub-epochs, 
1835.32 and 1836.63, so chosen as to divide the total value (13) of the whole series of measures 
equally between them, leaves no room to doubt of a very rapid direct angular movement, for we 
thus obtain the following data: 

Sub-Epoch — 1835.23 == Pos 351° 35° (7) 
1856.38 357 21 (6) 
interval, 1,06 Motion, +5° 46° 





which is at the rate of + 5°.440 per annum. 

(188) y Virginis. RA 12" 33" NPD 90° 31’. The apparent perihelion passage of this 
interesting double star took place in the first half of 1836, and the appulse of the two stars 
proved (as predicted) so very close as to cause it to appear as a single star to all but the most 
powerful and perfect existing telescopes under the most favourable circumstances. In no part of 
the interval from 1835.971 to 1837.545, both dates inclusive, was it possible to observe any 
certain elongation of the united dises with the 7-feet equatorial, capable of being in the smallest 
degree relied on fora measure. It should be observed, however, that owing to the influence of 
the arid and heated sandy tract intervening between Feldhausen and Table Bay, to the north- 
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ward of the former station, it was rare to procure even moderately tranquil images of stars 
sitnated so near the equator. In consequence, almost all the measures obtained of this star were 
procured only by the most obstinate patience and perseverance in waiting for favourable 
glimpses, occurring among long intervals of confused and agitated definition, as the notes 
appended to the individual night's results sufficiently show. 

(189) During the interval between the dates above mentioned, the star was frequently 
examined, On the night of the 21st Dec, 1835, it was kept in view nearly an hour, trying all 
sorts of methods to divide it, but in vain. 


“I see the disc round and sharp, though tremulous, and the rings &c. all in motion ;—no power I can apply 
gives me the least certainty of an elongation. To this telescope, with its highest power and in good action, the 
Star is single. (7 feet Kqu.)” 


Again, on the 23rd December, 1835, it was examined with all the usual powers up to 400. 


“ Definition very far superior to any I have ever had of this star since I have been at the Cape. Its dise, at 
the best moments, is seen steadily round. I can no way succeed in dividing it. When the focus is over-urged, 
to give the smallest disc, it was scen a little wedge-formed downwards, but tarning the telescope in that state on 
Spica the same appearance was seen, This observation was made just before and during the morning twilight, 
and as the star gained altitude the definition continued improving.” 

* January 10, 1836. In the best moments I fancy I see a very trifiing elongation—roughly about the diree- 
tion of the meridian with 279 and 300." [400] “ Worked at it a full hour, tarned the object-glass and its cel] in 
the tube half a turn round with remarkably good effect." 

* February 9, 1836, In the commencement of twilight, in the thin scud of a black south-caster, which is 
beginning to bring up its cloud after a cloudless night, ] feel pretty sure that there is an elongation as indicated. 
Pus 13° 50’ a single measure, with the lowest weight a measure can have,” 

February 18, 1836,—20-feet reflector. “ Viewed y Virginis with powers 330 and 480 which gave round discs 
and very good definition; but could get no indication of its being double. Far better defined than » Centauri,” 
which had just before been viewed with the same instrument, and which waa seen well clongated, and in 
momentary glimpses separated with 320 and a triangular aperture, 

May 3, 1836. “ With the utmost patience and the greatest diffealty, from the violent agitation of the star, I 
think I have a measurable elongation, Pos = 5° 30'” (by a single measure), 

May 12, 1836. “y bears No, 4 better than usually No, 3, and T am almost sure it is clongated « very little.” 
Pos = 3° SY (by a single measure marked +). 

“ January 14,1837. Being a most glorious night, I waited till 10h. 20m. Sid. T, and then attacked y Virginis. 
Capitally defined, though catching, Bore No.4 well, In some moments I keep suspecting an elongation from 
J to p, bat at others it is quite round. Put on aperture 2) inclies—a beautiful planetary dise without rings. If 
it be elongated the major axis is not more than 7, greater than the minor, In short, I came to the conclusion 
that for anything I could sec to the contrary the star is single. In this state, turned the telescope on y Centauri 
which the powers No, 3 and No. 4 distinctly elongate, consequently I conclude that the distance of y is at most 4, 
perhaps 4 that of y Centauri, which is certainly under [°." 

* April 24, 1837. The best sight of » Virg. [have ever got since my residence at the Cape. Quite round 
with No. 4, nor the smallest sign of elongation that I can perceive. The rings brandish a little, but slowly, and 
the dise sronidy a little, but it is altogether finely defined, and examined quite at ease, 2° west of meri,” 

“ May 18, 1837. Seareely a doubt of clongation. Long contemplated with No. 4. It is surely not round, 
and position, by 3 measures, = 202° 0°. (Brandishing but a dise.) Aller an hour's reat of the instrument much 
less evidently elongated. Stil! I think it ¢ so, but am by no means so certain as when first seen.” 

“ June 27, 1837. 1 am almost certain of an clongation 60° n forsp; but the star will not bear No. 4. 
No, 3shows it round, Lat wants power. A reading (such as it was) of the micrometer taken, gave Pos = 211° 
“ye 


PARTICULAR DOUBLE STARS IN THE FOREGOING CATALOGUES. 293 


“July 19, 1837, Certainly elongated. Of this I have no doubt. The star is better defined than I ever saw 
it at the Cape under No. 4, Definition excellent—for ths star unequalled, Pos. by a single reading 210° 27. 
—Further examined, When best in focus, #2. when dise reduced to its least magnitude, perfectly round, Turned 
the telescope on G Corvi and 3 Corvi. In similar state of the focus I see the same elongation in the same direc- 
tion, but when perfectly adjusted the dises are quite round, and so is that of y Virginis.” 


(190) Such is the history of my observations of this star during its perihelion appulse. 
The time of the perihelion passage appears to have been retarded nearly two years beyond that 
ptedicted in my first calculation of the orbit, the elements of which, however, as subsequent 
observation has shown (with the exception of the excentricity), are incapable of representing the 
motion of the stars far beyond the limits for which they were calculated, however completely the 
conditions of it were satisfied by them within those limits. The reason of this abandonment of 
the old supposed orbit, and the substitution for it of one differing so very widely from it in all 
but the single element above mentioned, which the further progress of observation has 
necessitated will be readily understood by the inspection of the annexed figure, in which 





Fig 


%o 
o 
MDAB represents the actual orbit described by the one star about the other at 8, and 
mdab the orbit represented by my first elements. It will be seen that the two orbits are 


almost exactly coincident over all that portion of each which corresponds to the interval 
4 
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embraced by the observations from 1781 to 1835, within which alone, micrometrical measures 
had been at that time obtained—the actual or emaller ellipse being curiously packed within 
the other in the manner of an osculating curve, intersecting it in four points, and deviating from 
it in the intervals between them by a quantity much too small to excite any suspicion of error at 
that time. 

(191) This is not the firet by many instances in the history of scientific progress where, of 
two possible courses, each at the moment equally plausible, the wrong has been chosen, But in 
this case, the adoption of the larger ellipse seemed to be necessitated by the positions concluded 
from the observations of Mayer in 1756, and of Bradley in 1718, which it appeared desirable, if 
possible, to conciliate.* Now, however that micrometric measures have been sufficiently mul- 
tiplied, positions obtained like that of Bradley by mere allineations with distant stars, one eye 
being at the telescope, the other directed to the heavens; or like that of Mayer, by a still more 
insecure method, viz., by independent differences of R A and P D taken from a catalogue, can 
by no means be admitted among the normal data to be used in the determination of 
elements, 

(192) The lapse of a very few years sufficed to show that the movements of the stars are 
performed with much greater rapidity, and in a much smaller orbit than that at first assigned to 
them. Elements of their orbit have been computed from time to time by Messrs, Maedler, 
Encke, Captain Smyth, the late lamented Professor Henderson, and, recently, by Mr. Hind ; 
also by myself, in 1843 (to which reference has been made by Captain Smyth, in his useful and 
elaborate work, “A Cycle of Celestial Objects,” ii. p. 281). It is not a little remarkable that all 
these calculations agree in assigning almost precisely the same value to the ercentricity (physically 
speaking, the most important of all the elements) as that resulting from my earlier calculations, 
though they differ materially from each other in the position of the orbit in space, and 
especially in the period; Captain Smyth's period still extending to 196 years, while, with a 
certain combination of other elements, so low a period as 124 years seemed to myself not 
absolutely excluded; at least if aff the micrometrical observations on record be considered as 
entitled to equal credit. 

(193) This, however, for reasons which will presently appear, I consider more than 
questionable; and as the complete establishment of the elliptic motion of this binary star is a 
point of high importance—one of the great facts indeed of modern astronomy—a re-investigation 
of its orbit, founded on careful examination of all the recorded measures will not be deemed 
irrelevant in this place. To this end there are assembled in the following table the mean results 


* In my earlier investigations of the orbit of this star, a mistake of 10° was committed in reading off from a 
celestial chart the angle of position of the two stars a and 2 Virginis, with which Bradley compared the double 
star. Mr, Henderson has rectified this mistake. In consequence of it the agreement of my first orbit with 
Bradley's observations is only apparent, my calculated position for 1718 being 159° 17’, and the position actually 
resulting from Bradley’s comparison (with the due corrections for precession and oewlar equation) being 150° 52’, 
instead of 160° 52’, as set down in my paper (Mem, Art. Soc. 1832). It is remarkable, however, that Mr. 
Henderson deduces from his own elements, a position of 161° 16° for the epoch in question, differing by less than 
2 from my computation, though starting from euch widely different elements, Both are erroncous, however, 
and this important observation of Bradley's will be found very satisfactorily represented by the elements about to 
be given further on. 
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of all the recorded observations of its angles of position (micrometrically measured) which had 
come to my knowledge up to Sept. 1845. 
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In this table, the positions set down on the authority of each observer (with exception of 
those of M, Struve in 1834) are the means of his recorded observations for each year. The first 
column contains a number for reference ; the second, headed ¢, the mean epoch of observation ; 
the third, headed @, the angle of position corresponding, and the fourth, the initial of the 
observer's name.* 

(194) If these positions be projected on a chart of engraved squares for the purpose of 
mutual intercomparison, in order to the construction of an interpolating curve representing the 
moat probable course of the variation of this element during the whole interval of observation, it 
will at once be apparent that the observations of M. Struve from 1828.38 to 1834.38, both 
inclusive, cannot possibly be used in conjanction with the rest of the series. A curve drawn 
through the points representing these observations, separates itself gradually and systematically 
from that which expresses with the utmost consistency and regularity the general course of the 
movement as deduced from all the other authorities, the amount of deviation at length reaching 
no less than 9°, after which it ceases abruptly, the subsequent results of M. Struve’s measure- 
ments, as well as those previous to 1828, being in good accordance with the rest, on their 
whole evidence, as so represented. This is clearly a case in which no middle course can be 
taken. To include these observations with the rest by a system of taking means, would 
be to sacrifice the validity of both series, and to mar the chain of data at a most important 





* A. Airy; B, Bessel; D. Dawes; E. Encke; H. Sir William Herschel; bh. Herschel, junior: M. Maedler; 
O. Otto Struve; 8. South; Sm. Smyth; ¥. Struve; s. Sabler, 
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point of its history. I shall, therefore, proceed independently of them, and as it would be 
manifestly unfair in an investigation of this nature arbitrarily to retain some and reject others, 
among a series of results recorded by the same observer, shall leave, in what follows, M. Struve’s 
measures out of consideration, proposing on another occasion to make them a subject of especial 
inquiry with a view to the determination of an orbit resting solely on their evidence.* The 
observation No. 53 having been made with a double image micrometer, giving confessedly dis- 
torted images, and standing, moreover, in irreconcilable contradiction to the general evidence of 
all the other observations from 1840 to 1845 inclusive, is also rejected, 

(195) The following tables express, the first, a series of mean epochs and positions deduced 
by taking means of the observations of each year (with the exceptions specified); and the 
second, the course of the interpolating curve which on a general and perfectly impartial con- 
sideration of all their evidence, appears to me to exhibit the most probable course of the 
movement throughout (as deduced from observation without the aid of any elliptic hypothesis), 
and more especially during the year 1836, when, owing to the excessive closeness of the stars, all 
micrometrical measurement was, if not precluded, at least rendered liable to errors of unusual 
magnitude. 


TABLE OF MEAN OBSERVED EPOCHS AND ANGLES OF POSITION OF y VIRGINIS. 


178 i.Bg 1352.92 19, 20, 38 r8q8ge 42, 44.44 
1803.20 1353.37 Shr My 25 45,46 
3822.25 1854.34 27, 28, 30 1849.36 


1825.32 1355.25 32, 14 1840.41 
3828.35 1356.93 35. 36 s8g1.44 
1829.22 r3 36.41 37 pRga.q1 
1840.44 312, 13, 14 1947.30 3%. 39, 42 1843.33 
4831.35 rg, 26, 18 2345.94 





TABLE OF INTERPOLATED EPOCHS AND ANGULAR VELOCITIES OF y VIRGINIS FOR ANGLES 
OF POSITION FROM 107 TO 10°. 


1937.72 
18 39.ag 


5838.46 
1849.06 
1839.94 
3241.44 
Tha By 
1845.50 








* This only applies to the observations marked =. Those by M. Otto Struve, with the Pulkova telescope 
are, of course, retained; as also the highly important joint observation No. 37, which cannot be dispensed with. 
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(196) Setting out with this latter table as a basis of calculation, I find the following elements: 


Excentricity, . - . ° A e = OS7H2 
Inclination to the plane of pecjection, . . . . yu 2B 40 
Position of ascending node, . . 2> Sa 
Angular distance of Perihelion from Node on the plane of the d= 313° 4 

orbit, or truc angle between the lines of Nodes and Apsides, . 
Epoch of Perihelion oe : . 7 . te AD. 1836-43 
Periodic time, . 7 . Fs . : P= 182-12 years. 


and the following formule of computation thence resulting : 
tan (© — 48° 15’) = [0°03791] . tan (@ — 5°33) 
tan 4 w = [9 40293). tan | v. 
1836-43-—¢ » (9-70408} . | w — [1°70237) in w.} 


(197) Comparison of these Formule and Elements with the Table of mean observed Epochs, 
Art. (191). 


— 


t 


‘ ’ 
1781.89 ° 1852.92 1838.35 | 
1803.20 | 1333.27 1949-36 
1822.35 | 1334.54 1340.41 
1825.32 | ihy5.25 1448.44 
1928.35 | - 1336.31 1942.43 
1829.22 | 1936.41 7 1343-33 
1850.44 | 1837-39 1845.94 
1352.95 | 77 














(199) It will not be found easy to represent either the interpolated or the mean observed 
epochs throughout much more closely than by these elements. With regard to the deviation of 
16° 31’ in the observed epoch of 1836.31, neither Captain Smyth nor Mr. Dawes are, I believe, 
disposed to attribnte any weight to their observations at that epoch; the stars being then so 

4a 
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excessively close that a doubtful elongation was all the indication of its being actually double 
afforded by their instruments. The Dorpat angle at the perihelion epoch though stated by M. 
Struve (Mensure Micrometrica, &c. p. 288) to be the result of three days’ observations by 
Messrs. Otto Struve and Sabler, is in fact the mean of two measures of the latter, which, no 
doubt for valid reasons, he has considered preferable to the others, and indeed the great 
difference among the individual measures on these three days (which, allowing for the motion of 
the stars in the interval, amounts to fully 12°) clearly shows the difficulty of the observation and 
the necessity of exercising some judgment in giving a preference to some one result over the 
other. Now one of M. Sabler's observations thus preferred gives 329° 42‘ for the position at the 
epoch 1836.41, differing only by 4° 2’ from our computation, The other discordances are not 
greater than may very reasonably be looked for in the present and past state of this inquiry, even 
when dealing with the mean results of several observers: and the chief among them (that of 
1825.32) would be reduced to little more than half its amount, had M. Struve's observation at 
that identical epoch been used in place of that actually employed. On the whole showing, 
therefore, I think it will be readily admitted that the elliptic hypothesis is very satisfactorily 
sustained. The apparently systematic alternation of positive and negative errors, each prevailing 
over considerable ares of the orbit, might indeed be regarded, in a more advanced state of the 
subject, as indicative of some disturbing cause of a periodical character, but at present such a 
conclusion would be quite premature. 

(200) The allineation of Bradley and Pound of the two stars of y with the line joining a and 
4 Virginis in 1718.10 has not been included among the data of our interpolations, which extend 
only from 1781 to 1845. It will therefore be interesting to see how nearly our new elements 
represent this remarkable observation. I have already observed (see note on Art. 191) that 
the true angle of position resulting from this allineation at the epoch in question is 150° 52° 
instead of 160° 52’, as by a mistake of 10° in reading off the angle of position of those two stars, 
I originally stated it. Now if we calculate the position for that epoch from the elements above 
given, we find it to be 149° 16’, differing by only 1° 36’ from Bradley's comparison duly 
corrected for the ocular equation. This is certainly very satisfactory, being within the limits of 
what we must even now call good micrometrical measurement. The error of the position 
concluded from the places of the two stars in Mayer's Catalogue for 1756 is — 5° 26°. 

(201) Hitherto no notice has been taken of the apparent distances. They have formed no 
part of the data from which any of the clements above stated have been computed, The 
following comparison of the measures taken at different epochs and by different observers with 
those calculated by the aid of these elements for the respective epochs exhibits a correspondence 
which, under all the circumstances of the measurements, must be regarded as in the highest 
degree satisfactory, and as completing beyond all reasonable doubt the evidence in favour of 
elliptic movement. 
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In this table po denotes the observed and pc the calculated apparent distance or radius vestor 
of the ellipse. The observations of 1781 and 1803, as well as that of 1836, at the epoch of the 
perihelion passage, are founded on estimation of diameters, and are therefore necessarily liable to 
greater error than the others, which all rely on micrometrical measures. In particular, the 
estimate of 1803 is certainly much too large. That of 1836 is doubtless an under estimate, 
owing to the peculiar and difficult circumstances of the observation of which an account may be 
seen in M. Struve's great work (Mensura Micrometrice, &c.) ‘The other errors are all within 
the limits which the different micrometers, and, above all, the different habits of observers in 
clipping the stars more or less closely, &c., have hitherto (unfortunately) been found to admit as 
easily possible, and which render it, in my opinion, impossible to employ the measurements of 
distance hitherto recorded, as safe elements of calculation. The semi-axis of the real orbit which 
these comparisons suppose is 9.69." 








* Since the greater part of these calculations were made, I have received, through the kindness of M. Maedler, 
the following series of observed epochs: 1841°355, Pos 200° 6; 1842:361, 196° 11°; 1843-349, 192° 9°; 1844356, 
IAS? 33"; 1845367, 186° 57". These epochs have not been included in our interpolation, and cannot therefore be 
fairly compared with its results, When projected separately, they exhibit a systematic and regularly-tnereasing 
deviation from the projection of Mr. Dawes’ and Captain Smyth's observations, of the very same nature as that 
which compelled me to abstain from including among our normal data the Dorpat observations from 1823 to 
1834. Facts of this kind go to prove that full confidence cannot yet be placed in any micrometrical measures, 
even of position angles, and in the case of easy stars (as this is once more become); and they lead us to insist on 
the necessity of an immense accumulation of measures from a variety of observers, and unremittingly continued 
for a long series of years, as the only ground of hope for the attainment of aceurate elements of this or any other 
double star. This communication is accompanied by a set of elementa—(the fourth now calculated by this inde- 
fatigable astronomer)—placing the perihelion epoch at 1836-29, and assigning a period of 148-78 years, Com- 
paring the orbits which seem entitled to most reliance, it appears certain that the excentricity lies between 0855 
and 0°80, the inclination between 23° and 27°, the perihelion epoch between 1836'20 and 1836-45, and the period 
between 140 and 190 years, The best defined clement is that which is usually, but absurdly, called the place of 
the perihelion on the orbit (or @ + \ in the notation of Art. 192), which cannot differ above a degree one way or 
the other from 319° 20’, This language ought to be reformed, and the element itself disused, by general consent 
among astronomers, a8 a source of endless misapprehension and mistake. 
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(202) « Centanori, R A, 13* 42", N PD. 122° 9". In obs. 1729 (Equatorial Measures) this 
star was measured at the moment when close to and almost in contact with Halley's comet. On 
the measured distance I can place no reliance, but the position is good and agrees within 0° 42° 
with the mean result of all the equatorial measures, and within 0° 29’ of the twenty-feet position 
corrected for bias. No argument in favour of any refraction in the atmosphere of the comet can 
be drawn from the measures in question. 

(203) a Centauri, This superb double star, beyond all comparison the most striking object of 
the kind in the heavens, and to which the discovery of its parallax by the late Professor 
Henderson has given a degree of astronomical importance no less conspicuous—consists of two 
individuals, both of a high ruddy or orange colour, though that of the smaller is of a somewhat 
more sombre and brownish cast. They constitute together a star which to the naked eye is equal 
or somewhat superior to Arcturus in lustre. Individually their magnitudes have been very 
differently estimated by other observers from what I consider to be the correct values. All agree 
indeed in assigning the first magnitude to the principal star, or that which follows in R A, but 
whereas Lacaille, and after him Fallows, Johnson, Taylor, and Messrs. Dunlop and Riimker, 
estimate the preceding star as of the fourth magnitude, I have never estimated its magnitude as 
seen with the equatorial lower than 2.3, and the mean of all the magnitudes assigned to it with 
that instrument is 1,73 or 12 by @ mean of eleven observations, With the twenty-feet it is 
stated on the only three occasions on which its magnitudes has been registered as 2, 1}, and 3, 
but the latter is decidedly an under-estimate, as, on the very numerous occasions in which the 
star has been viewed in that instrument, my habitual judgment has inclined rather to the first 
than the second magnitade—and on the whole evidence afforded by my experience, I am dis- 
posed to assign to it a magnitude which may be deemed indifferently cither a very low first or a 
very high second. That this judgment is not to be lightly put aside, appears from the following 
note which I find appended to the 20-feet observation of sweep 578 (April 24, 1835), after its 
measurement as a double star. “ A truly noble object. The image received on a sheet of good 
thick letter paper” [N.B. It was good royal superfine drawing paper. Note added April 25*] 
“was distinctly seen behind it; when the paper was fripled it required some attention, but when 
doubled it was conspicuously visible. At four feet from the eyepiece, it showed on the paper, scen 
in front (by reflected, not transmitted rays), a superb double star. The light was very strong, and 
the distance might easily have been measured with a pair of compasses could the tube have been 
kept steady. ‘The ratio of the lights of the two images appeared much more unequal than when 
viewed through the telescope.” 

(204) It is not necessary to recur to the hypothesis of variability to account for this diffe- 
rence of estimation. To any one accustomed to the use of large telescopes, as compared with 
those with which the observations of the astronomers above enumerated were made, the fact must 
be familiar, that the apparent inequality of two stars seen at once in the same field of view 
diminishes, as the light of the telescope is greater. With the cause of this phenomenon, which 
is to be sought, no doubt, in the physiology of vision, we have here no concern, but it ought to 
be always borne in mind when the comparative magnitudes of stars is under discussion. I may 
take this opportunity to mention, that advantage may be taken of it in photometric comparisons 
of bright objects, when it is required to decide which of two, nearly equal, is the brighter. The 





* On actual inspection of the paper next morning by daylight. 
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light of both being weakened by reflexion, more or less oblique, at a glass or metallic surface, 
degrees of inequality will be rendered evident, in a maoner to leave no doubt, which would 
otherwise escape notice. I have more than once had recourse to this mode of observation in the 
photometric comparison of nearly equal bright stars, where some degree of uncertainty has 
remained as to their rank in magnitude. Of course it is neceasary that both should be reflected 
at the same angle—a condition easily satisfied by holding the reflecting surface so that the line 
joining the reflected images shall be parallel to that joining the direct ones. 

(205) The proper motion of this double star is so considerable (amounting, according to 
Mr. Henderson’s determination, to 3”.568 per annum®), that, unless a physical connexion between 
the individuals be supposed, such that the movement of translation through space be common, 
the one star would, in the interval since Lacaille’s observations, have left the other behind nearly 
5’ in arc, This consideration alone suffices to decide us in admitting a binary connexion between 
them, and it will therefore be interesting to see what evidence observation furnishes of orbitual 
motion round their centre of gravity. For this, however, the data are somewhat precarious, as 
we have, until recently, only catalogued differences of Right Ascensions and Polar Distances, from 
which to calculate the angle of position and distance at the epochs of observation. This done, 
and the results tabulated, together with my own positions and distances, obtained by direct 
measurement with the equatorial, and Mr. Dunlop's, recorded in his paper on the Southern 
Double Stars, we have as follows :— 








(206) Mr. Fallows’s determinations in this series are open to objection from the decidedly 
inadequate instrumental means by which they were furnished (a small altitude and azimuth 
circle), Mr, Taylor's results also rest on so few observations, as to entitle them to little 
weight. It will be observed that neither here nor in the sub-epochs calculated in the general 
synopsis of my equatorial measures, is there any distance assigned for the middle epoch, 
including the observations from 1835.271 to 1836.285 inclusive. The reason is that all the 
distances in that interval were obtained with the thick wires, and with absolute zeros, and are not 





* There is a misprint in Mr. H.'s list of proper motions, Mem. R, A. S.xv. The star is called a Centauri, 
but it cannot be doubted that « is intended, See Johnson and other authorities. 
+ The distance in this case is computed from Mr. Dunlop's measured Position and difference of declinations. 
4u 
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therefore entitled to be brought into comparison with the others procured with the spider lines 
and with cross zeros. Indeed, it is obvious from the results of those measures set down in the 
general register, as corrected by the Table in p. 246 (like all the rest in that register so 
measured), that the empirical correction so applied is clearly too great for this star, which from 
the extraordinary brightness of its individual constituents must be held to be an exceptional 
case. Neither are these measures included in the general epoch. 

(207) Though it is obviously impracticable to deduce any elliptic elements from such a 
series, there are some features which it is impossible not to recognise. There can be no doubt 
that the distance has gone on steadily decreasing since 1822 at least; and the comparison of the 
measures least open to objection, leads us to conclude that for the thirteen years previous to 
1838, the rate of decrease was yy, or a little more than half a second per annum, which, if 
continued, will bring on an occultation, or exceedingly close appulse about the year 1867. The 
small amount of variation in the angle of position, shows that the plane of orbitual motion 
passes nearly, but not quite through our system, while its actual tendency to increase exemplifies 
the general law of increase of angular velocity with diminution of distance. Mr. Fallows's 
distance is probably too great by 3” or 4"; but in the long interval between 1750 and 1822 (at 
the former of which epochs the distance must have been on the increase), there is room for a 
very much greater excursion of the smal! star towards its apparent aphelion, so that, although 
we are sure that the major axis of the real orbit must materially exceed 24", it is impossible a 
present to say how much it may exceed that limit. Taking, therefore, the co-efficient of parailax 
for a Centauri, as determined by Professor Henderson at 1’, it will follow, from what has been 
said, that the real diameter of the relative orbit of one star about the other cannot be so small as 
that of the orbit of Saturn about the sun, and excceds, in all probability, that of the orbit 
of Uranus. 

(208) The plane of the orbit in the case of a Centauri, as in that of 44 Bootis, passing 
‘nearly through our system, my method of approximating to the elliptic elements (Mem. 
Art. Soc. Vol. V.), becomes inapplicable, and for their determination, measures of the distance 
of the stars from each other can alone be relied on. No subject more worthy of diligent 
and continued inquiry can possibly be urged on the attention of southern astronomers. I am 
not aware of any micrometric measures taken since 1838." 

(209) + Luv. RA 14" 54" NP D 136° 23’, The sub-cpochs calculated in the Synoptic 
Catalogue, resting as they do on a sufficient total number and value of measurements, must be 
held conclusive as to the fact of a considerable retrograde angular movement of this star, 
amounting to about 2°6’ per annum. There is but one 20-feet measure of this star, viz. 
in sweep 695 (1836,263), which (corrected for bins) gives a position of 109° 12’, agreeing 
well with the equatorial, considering the difficulty of the star. 

(210) y Lupi. RA 15" 24" NPD 130° 35’, On account of the closeness and difficulty 
of this beautiful double star, 1 have divided the whole series of measures into two sub-epochs. 








* It ia impossible not to be struck with the parallel which obtains, in @ great many physical peculiarities, 
between the two double stars e Centauri and 61 Cygni. Both consist of nearly equal stars, which in both are of 
a colour strongly verging to red. Both have very wnusually large proper motions, Both have measurable 
amounts of parallax, and both are clearly binary systems, of unusually large apparent angular dimensions. 
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So treated, they afford no evidence of angular motion at all to be relied on. There is but 
one 20-feet measure of it, which, currected for bias, gives 95° 24’, agreeing remarkably with the 
general mean 94° 6’ of the whole equatorial series. 

(211) RA 17°34" NPD 145°20’. If this star be really double (for I cannot help 
suspecting an illusion), it must be in a most rapid state of angular change. 

(212) & 61. Litre. RA 15" 55" NPD 100° 54. The general epoch calculated in the 
Synoptic Catalogue for 1835-40, compared with the mean result of my measures for 1830, given 
in my first series of micrometrical measures (Nos. 397, 398, 399, 400), afford an angular 
velocity of this close and difficult double star, which may probably be relied on with some 
confidence. 

Epoch. — 1830-25 — 4 nights' obs. — Pos — 1°4 value (8) 
e iIss-40 — 8 - _ 10-1 “ (22) 
“+514 +7 
corresponding to a direct motion of + 1°.69 per annum. 

(213) y Corona Australis, R A 18°65" NPD 127° 18’. The epochs caleulated in the 
Synoptic Catalogue leave no shadow of doubt as to the reality of a considerable retrograde 
orbitual movement of 1°.47 per annum in this beautiful double star. The distance 2°.66 
renders it easy of measurement, and the individuals being exactly equal, one of the greatest 
hinderances to precision in this respect is absent, The 20-feet measures afford no information, 
one of the only two taken being obviously affected by some mistake, either in reading, or 
otherwise. In those taken with the equatorial I have the most entire confidence. 

(214) ¢ Aquarii, R A 22°20" NPD 90°53’. Respecting the continual retrograde 
movement of this star, no possibility of doubt is now left. The positions reported in my two 


former series of “micrometrical measures," compared with those here delivered, stand as 
follows :— 








h. Ist series, general mean, i ‘a . 356° 23° —~ 18201! 
Dawes (as reported in 2nd series), s . 356 15 — 183)-54 
h. 2nd series, : ‘ 7 » 356 12 — 183l-H 

Mean of all, . . . 336 17 — 1830-76 
h. Synoptic Catal. aa abore, 7 i ; 342 0 — 18%-25 








—PI7— +549 
being at the rate of — 0°.783 per annum, 


CHAPTER IIL. 


OF ASTROMETRY, OR THE NUMERICAL EXPRESSION OF THE APPARENT 
MAGNITUDES OF THE STARS. 


SECTION I.—OF THE METHOD OF SEQUENCES, 


(215) A method of determining with precision the relative magnitudes of the fixed stars, 
that is to say, of assigning to each at a given epoch, a number expressing on a certain scale the 
intensity of its light, has long been, and still remains a desideratum in Astronomy. The inquiry 
is, in fact, beset with many and great difficulties, which have only been partially met by any of 
the various contrivances which have been devised for the purpose, into any account or criticism 
of which, however, it is not my intention to enter. Some of these difficulties, indeed, seem alto- 
gether insuperable—those, namely, which arise from the diversity of colour in the light of the 
stars themselves; since it seems hardly possible to assign any precise meaning to the equality or 
other proportion of total brightness of two stars differing sensibly in colour. In such a case 
the total impression made on the eye is a complex effect, about which, probably, no two 
observers would ever agree if numerical precision were insisted on ; though, on the other hand, 
all will admit that even greater differences of colour than the light of any two stars offers, would 
not prevent a certain approach to agreement of judgment as to the general impression produced 
on the eye, in at least a great number of cases. No one, for example, hesitates in placing 
a Lyra above Aldebaran, or Arcturus above Spica, though between Antares and a Crucis, or 
even between ¢ Ursce and a Persci, or Pollux and Spica; there would be room for difference of 
judgment, and different eyes would, probably, always come to opposite conclusions as to the 
order of precedence, Nothing short of a separate and independent estimation of the total 
amount of the red, the yellow, and the blue rays in the spectrum of each star would suffice for 
the resolution of the problem of Astrometry in the strictness of its numerical acceptation ; and 
this, the actual state of optical science leaves us destitute even of the means of attempting, with 
the slightest prospect of success. For the present, therefore, and, probably, for a long time to 
come, so far as stars differing in colour are concerned, we must be content with » somewhat rude 
and coarse approximation to precision in assigning numerically their places in a photometric 
scale; and even in the case of stars offering no marked peculiarity of colour, there are so many 
causes which practically interfere with the application of instrumental methods, such as have 
from time to time been proposed, and the results afforded by those methods have in many 
instances proved so strongly at variance with the plain judgment of the unaided eye, that I feel 
litle disposed to make an exception in their favour. 
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(216) Meanwhile, the requirements of astronomy are urgent and pressing, and make even 
such an approximation very desirable. I can add little to the arguments advanced on this 
subject by Sir William Herschel in his papers on the comparative brightness of the fixed stars, 
published in the Transactions of the Royal Society, beyond the impression produced by the 
extraordinary phenomena presented by the southern star Argus (which have been described in 
the former part of this work), and those of variable stars generally, that no time ought to be 
lost in endeavouring to establish, by direct and extensive observation, a scale of magnitudes 
which shall be really applicable, with some reasonable degree of exactness, to the state of the 
heavens as we find it, so as to serve as a record to future ages—if not of indefeasible accuracy, 
at least sufficiently correct to ensure the detection of changes such as there is abundant reason to 
believe a great number of stars have undergone within the period of astronomical history. 
Nothing, indeed, can be more inconvenient and misleading than to find in our catalogues mag- 
nitudes assigned to stars, so far above or below the truth, that a single glance at the heavens 
suffices to expose the error; as where, for instance, we find @ Scorpii (a star of the second mag- 
nitude, or 2.3 at the lowest) rated as of the 5th, or A of the same constellation, a star between 
the lst and 2nd magnitudes, set down as of the 3d; a Columba: and 3 Orionis (the former a 
atar of the 3d magnitude, the latter not much more), as of the 2d, &c. 

(217) Without dissuading from the introduction of new, and the improvement of old 
instrumental contrivances (or astrometers) for this purpose, and having myself attempted it, not 
as [ think without some degree of success, as will hereafter be explained, I am yet disposed to 
rely mainly for the formation of a real scale of magnitudes on comparisons made by the un- 
assisted judgment of the naked eye. The method which I have followed for this purpose, and 
which, to distinguish it from others which have been or may hereafter be proposed, I shall 
term the method of Sequences, is in some sort an extension and carrying out of Sir William 
Herschel’a method of naked-eye-comparisons, described in his papers above mentioned, so mo- 
dified and generalized (possibly with some sacrifice of its rigorous precision, though more so in 
appearance than in reality) as to afford a handle for educing from it a numerical scale of values of 
the magnitudes of the stars compared, which it was not capable of doing in its original form, and 
as practised by him. In this method, stars visible at one time, and favourably, or rather not un- 
favourably situated for comparison, are arranged in sequences by the mere judgment of the unaided 
eye, and these sequences treated according to a certain peculiar and regular system (to be explained 
presently), are employed to obtain in one unbroken series, a graduating scale of steps, from the 
brightest down to the faintest stars visible to the eye. Numerical values are then subsequently 
assigned, and, as the scale in this case is entirely arbitrary, and no photometric relations 
but those of more and less bright are used, these numbers may be so assigned as to conform on a 
general average to any usage or nomenclature which may be fixed upon or taken as the general 
average of astronomers. Waving all discussion of the greater or less propriety of the magnitudes 
assigned by this or that observer, I have thought it best, on the whole, to adopt as my standard 
of astrometrical nomenclature, the catalogue of the Astronomical Society of 2881 stars published 
in 1827, being well aware that the magnitudes there assigned are those of different epochs and 
of different observers (but all of eminence), and that in individual cases many and considerable 
errors exist. The mode in which I have eliminated those errors, and secured a true coincidence 
between the results of my observations and the magnitudes in the catalogue in question, taken as 

41 
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a whole, will be explained in due course, and will, I believe, be found quite free from 
objection, 

(218) In Sir William Herschel’s catalogues of comparative brightness, his object was 
sufficiently attained by so identifying, as it may be termed, the lustre of each star as to enable a 
future observer to satiafy himself whether or no a change had taken place, and to this end 
each star was compared with one, or at most, two others judged to be either exactly equal to it, 
or as little as possible unequal, so as to establish a system of binary or ternary sequences or 
equalities, And it is clear that this being done {aa it was done by him), for each visible star, 
no change of magnitude could take place without being detected. But for the purpose of 
establishing an unbroken chain of gradation from the brightest to the faintest visible star, it 
would be requisite that these sequences should run together, by the last in one always 
becoming the first of another; and that in such a way that many extensive sequences should 
have several stars in common throughout their entire scale—a condition neither attained nor 
attempted to be attained in those observations. For the purpose proposed by myself, however, 
it was necessary to establish much more extended sequences, in each of which at least a con- 
siderable interval of the seale of magnitude should be embraced. And having accumulated by 
sufficiently continued and extensive observation many such sequences, it was further neces- 
sary to secure means of combining them into general sequences, including al! the stars 
observed. 

(219) The process therefore which I pursued was, in general, the following. Choosing 
perfectly clear nights (which for this purpose are quite indispensable), a succession of stars was 
picked out by actual inspection of the heavens from the largest above the horizon down to 
some of considerably inferior magnitude, and noted down in a list, in a vertical colaumn— 
leaving blank intervals more or less considerable, according as the steps of the skeleton scale so 
picked out were wider or closer—but taking care that between the skeleton stars arranged 
seriatim, there should always be an unequivocal descending step of apparent lustre. The business 
of the night then was to fill in as far as practicable the steps of this scale into an unbroken 
chain of downward gradation, placing each newly added star by actual jadgment and comparison 
with its immediate neighbours, in its proper order, until the scale became so gradual in its 
declension that it was no longer possible to insert fresh stars with certainty befoeen its members, 
in which ease they were set down as equal to some of those already noted down. 

(220) Sir William Herschel’s comparisons were instituted between stars at the same, or 
nearly the same altitude, and in each other's immediate vicinity. In mine, these conditions 
could not be complied with. Care, however, was taken to avoid low altitudes, and the exceeding 
purity of the atmosphere of the Cape allowed a range of 60 or even 70 degrees from the zenith 
in all directions, with little or no fear of being materially misled. The neighbourhood of the 
moon was avoided, but every night in the absence of the moon being precious for the observation 
of nebulw, it was not practicable 1o avoid moonlight nights for the comparisons, as would, 
doubtless, have been desirable. It was my earnest wish to have carried on these comparisons 
during the whole of our homeward voyage (the observations being easily made on ship-board), so 
as to interweave in sequences sufficiently numerous and extensive, at least all the most con- 
spicuous stars of both hemispheres: but in this I was disappointed, at least to that extent; as a 
totally overcast state of the sky prevailed from the day of our departure from Table Bay until 
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we reached nearly the latitude of St. Helena, with the exception of a single fine night 
on the Equator, on the 28th of March, 1838, advantage of which was taken to procure a short 
sequence, and several valuable comparisons of southern stars with stars of equal or nearly equal 
lustre in good situations for European observation. But, with this exception, no other available 
opportunity occurred till the 14th and 15th of April, when two sequences were observed 
in lat. 17° and 18° north, but in these the more southern stars were already too low for 
fair comparison. 

(221) The sequences observed at the Cape, and during the voyage home, are given at 
length. For their better understanding, and to avoid mistakes, it is necessary to mention that 
the charts referred to during the observations, were cither those of Bode’s Atlas, or working 
copies of them formed by pricking off the stars, carefully lettering them to correspond with the 
originals; outlining the constellations precisely as in Bode, and breaking them afterwards up 
into triangles, by drawing lines from the large stars (chosen as the most conspicuous, not by the 
maps, but by actual inspection of the heavens), with a view to the insertion within such triangles 
of every star visible to the naked eye, and of those only. In consequence, the nomenclature 
used was necessarily Bode’s, with all its faults and mistakes (and they are not a few*). The 
latter have been carefully rectified: the former 1 was compelled to tolerate at the time, and 
throughout much of the subsequent discussion of the observation; no systematic reformation of 
sidereal nomenclature having then been attempted, like that which has been carried out by Mr. 
Baily in the catalogue of the British Association. On the publication of that catalogue, however, 
it became a serious matter of consideration whether to alter the names by which the stars are 
called in the observed sequences to correspond throughout with that catalogue, or no, To have 
done so would have been to cut off the connexion of the printed sequences, not only with the 
original observations, but with a great mass of manuscript work intervening between them and 
the concluded magnitudes, in all which the nomenclature of Bode had been used, and which to 
have altered throughout in correspondence, would have infallibly entailed a multitude of errors, 
and ultimately involved the whole in confusion. I the less regret having been obliged to come 
to this decision, because I have already recorded my conviction that for this especial purpose 
an entire remodelling of the whole system of constellations, both northern and southern, is 
necessary. And I take this opportunity once more to express that conviction, and the hope 
. that another decade will not be allowed to pass over without the accomplishment of so useful a 
work, without which the progress of this department of astronomy will, of necessity, be slow and 
uncertain. 

(222) There is one constellation, however, in which it was found imperatively necessary 
to revise with the greatest care the original nomenclature,—viz. Argo—the distinction into 
compartments independently lettered being indicated by no clear lines of demarkation in Bode's 
chart, and it having therefore been necessary in observing to adopt a temporary division and 
nomenclature for the purpose of avoiding the unutterable confusion of Greek, Roman, and 


* Still I must render grateful tribute to the valuable nid actually afforded me by these charts, which are, in 
fact, the only ones in which the smaller southern circumpolar stars are lnid down (or at least were so at the time 
I used them) on the stereographic projection, which is indispensable for the purpose in question. 
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Italic alphabets there prevalent. In this constellation, then, I have gladly availed myself of the 
fixation of the lettering of the several subdivisions Vela, Carina, Puppis, and Malus, afforded by 
the labours of Mr. Baily, and have scrupulously conformed the lettering of my sequences to his 
nomenclature, in every instance identifying the stars with the utmost care. In so doing, 
Bode’s constellation Pyxis has been abandoned. So, also, in his interpolated constellations of 
Nubecula Major, and Machina Typographica, in each of which only one star, and in Hell’s 
constellation of “ Harpa,” in which only two are included in the sequences (and where, therefore, 
it could be safely as well as easily done), the names or numbers in the British Association 
Catalogue are substituted for Bode's. 

(223) In the names of Bode's constellations, for brevity, the following changes or con- 
tractions have been habitually made in constructing the sequences :— 

Tubus is used for Telescopium ; Fornax, for Apparatus Chemicus; Machina, for Machina 
Electrica ; Sculptor, for Apparatus Sculptoris; Pictor, for Equuleus, or Pluteum Pictoris ; 
Volans, for Piseis Volans; Mensa, for Mons Mensw; Musea, for Apis (to avoid confusion 
with Apus). 

(224) To obviate the possibility of mistake or doubt in particular cases, the following rules 
are to be borne in mind in reading the sequences here recorded. 

Ist. The constellations and letters are those of Bode's maps, except where the contrary is 
expressly stated, either in what is said above, or in the appended notes. 

2nd. Whenever on reference to the catalogue of the British Association it has been 
ascertained that a difference in either of those respects subsists between these nomenclatures, 
the star is identified by attaching to it Flamsteed’s number (if any), as given in that catalogue, 
or by stating in a note the number of the star in the catalogue itself. As such reference has 
been actually made in every case where there has been the least reason to suppose a discordance 
would exist, I presume that among the lettered stars in the sequences, hardly one will be found 
unidentified. 

3d. A great number of stars have been observed and included in the sequences which occur 
in Bode's map, without letters. There is scarcely a single instance in which such stars have 
failed to be identified with stars in the British Association Catalogue (BAC), in Lacaille’s 
Ceelum Australe Stelliferam (L), or in the Histoire Celeste (HC); the last two catalogues as 
reduced and published by the British Association, or speedily about to be ao published. In 
these cases, as no nomenclature was in question, since the stars must necessarily be cited by 
number, the numbers adopted are those of the catalogues above mentioned, with their initials 
annexed. By far the great majority carry the initials B A C, 

4th. Besides these, a great many stars have been observed which do not occur in any maps 
or catalogues. These have been at the time inserted in the skeleton triangles by configurations 
with neighbouring stars, and they are designated in the sequences by their Right Ascensions 
and N. P. distances for 1801 (the epoch of Bode), as transferred graphically to his charts, and 
therefore as affected with the local errors of the charts (which in some parts are very con- 
siderable), They are, however, for the most part insignificant stars, not exceeding the 6th 
magnitude, on which it did not seem worth while to bestow any further pains. 

(225) The following marks also require explanation :—When two or more stars are 
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bracketed together without the sign =, a perceptible, but very trifling difference of brightness 
is indicated, the upper being the brighter. But when the sign = is added, a perfect equality is 
meant, and it is indifferent which order they are placed in. 

The sign + placed after the number of a catalogued star (thus B 2686 +) indicates that the 
star in question with either the next to it in the catalogue (B 2687), or some one very nearly 
adjacent, form a coarse double star, seen by the naked eye as one star, or at least not dis- 
criminated as two at the moment of observation, though, perhaps, longer or closer inspection 
would have shown them separate. 

Numbers are annexed after the names of the stars in all the sequences, which occur above 
the double dotted lines. For the meaning of these numbers, and the explanation of those dotted 
lines, see Art. 252. 
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Sequences and Eqvanities in the Aprarent Maonitunes of Srans, observed at Feldhausen, 
from July 16, 1835, to February 25, 1838, and on board the H, E. I, C.3. Windsor, at sea, from 
March 28, to April 15, 1888, inclusive. 


Seavence +. 
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3 y Tuabl wecesseese 
” 9 Scoepil .+.. 20+ 


Le er + $16 
17 $2 Scorpil seewecessseeee es +16 
18 p Scorpit ....--.- thderesnrs Ghd 
19 + #50 
20 w Soorpil cccnewssssscsseces $58 


2B a NOTWW os ceccoerscceeeren QOz 

84 B Narmih sc cccccsncensvsess $48 

24 i Scorpii. 

2g w (Clast), Sporpii. 

2§ w 2 Seorpii, 

26 g Ophinchi. 

27 o Ophtuchi, 

ak d —s 

29 ¢ 2 Seorpil, 

x Scorpit. 

48 ¢@ Ophiuchi. 

32 v Ophiuchi. 

33 Y Sourpii. 

Nort.—The order of the chief stare in 
Scurpio as stated in my paper oo the 
revision of the Southern Constella- 
tioms, Mem. K. Ast. Soc. xii. p. 225, 


is, by an unfortunate misprint, ‘thos 


stated. a, 2, 0,4. For d rend A. 








Swavence 2. 


duly 17, 1835. 

ue Sngittarii .......0.4 +s QL wer 
2 @ Scorpii «2.2.0... a ee 
3 © Sagittarti «ec esaee * doe 2.58 
$e Soorpli vicssceerveses 258 
g: § Sogittarii ...cseeeeee- VL 299 
we Scarpli cee. cseceeeese § BF 
i 

\ Sagictarii 
9 Sagar 














TD BATH viet eeseecsenseveves 350 
12 y Sagittarli .. . 3.65 
evesecscessseces $72 

. 38s 


24 a Coron, Aus, 
a y Coron. Aus. 
Sagittarii, 


33 pene Aus. =a 


= 

23 2 Coron. Aust, 
29 { Coron. Amst. 
30 & 2 Sagittarii. 
gt K 1 Sagittarii, 
3 wv Sagittarii. 
33. b (terchelli) i. 
34 © (terebelli) aa 
35 « Sagittari: 

36 d Sagittarii. 

37 G Sagittarii, 

33 H Sagittarii- 

39 « Coron. Aus, 

40 + Caran, Aus. 





SeQvence 43. 


August t5, 1835. 


7 a Hyde conn ereaseeseses 


it § Phornicis ... 
12 y Phonicis ..... 
13 @ Eridani.. 
1 y Hydri .. 
15 4 Towcant....-.-. bencecet-- 
16 y Evidani......-. ooersebers 3-46 
@ Phornicis ...ccrcevecece 
« Phonicis 
& Phoenicis ..-. 2002-05 
« Phonics one 

23 « Eridanl .... 





i me 
ow anu 






23 0 Gruis.. 
24 21 Gruis 
B5 Oa Gruis ogee cee sscessccans 











tesees gl 
rere © * 3 
+ #55 
oe. 4.62 
: + bg 
inaneeee AIS 
. O Phoenicia 2.4... seeeeaere 482 
32 A Grelis. sss cvecesecruceens GeBQ 
49 ¢ Toneeal « seeces teceenensns G96 
a sane 
" Phoeniois 
f Eridani-......+... 
Pheeniela 
. Phunicis . 
40 % Towcani 
45 p Gruis, 
42 4 Gruis. 
41 p Gruis. 
44 9 Hydri, 


Nors.~-No. 9 is a Toueani, observed by 
mistake for y, by which name the star 
is erroncously called in the original 

wence. No, ¢ is called y Gruir, 
but cunmot be that star. 








Smauexce 4. 
Pebruary ri, 1836, 


1 Canopus ..... 
2 @ Centanri 





4 Arctures 
4 8 Centauri ..... 
a coerce 
Splea...--. 
7 Antares... 1.65 
By Argis oo ‘ 
G& Crucis cevceceesscenneeee USF 
10 y Loomis i.cesseeaven cerns Bg 


SEQUENCE ¢, 


February 15, 1846. 








1 Sirkus 
2 Canopus ... 
3 @ Centanri 

4 8 Centauri evestsce 


err err rer ree s 





9 BCracia ......-.-...- 
3 Loo panesens 

3 Arges 
10 y Argtia cocesenss 
a2 4 Argis 
12 a Trianguli .. 


SEQUENCES AND EQUALITIES IN THE APPARENT MAGNITUDES OF STARS. 








25s | 49 @ Doradits ....6....e4400-5 ; he 

2-92, 50 w Argiia ... + 380 

2.72 , $1 @ Pictoris. 3.82 

as 2.74 | §@ A Centauri ........ 005 ceuee 3RQ 

i. afo | §3 p Carine ......, sevens 385 

i 2.83 | $4 q Carine ee covees $l 

20 8 Lapi cess ccresceeeecrenee 2.90 | §§ @ Retlenll.......... coe 387 
at (Centauri .... si 

az ¢ Centauri veaveseers 


23 cArgia .--...., 
24 9 Centauri ...... 
23 « Centeari 
26 y Lupi... 
27 4 Centauri.... 
Notgs.—On this night, 9 Argha was 

placed above but nearly equal to 


bee eeeeateenee 


8 Crocis.—No. 12, « Trianguli, toa | 
near the horizon for a good com- | 


parieon. 





Sxavance 6. 


February 18—March 6, 1336. 


Sesees cevesececs o.10 

2 CONOPUN secceererenrenccss O82 

3 a Centansi cesecerecceresee OSG 

4 a Eridani,............ ascue GOT 

3 APCUUIUS cease ceceeeseress s+ OBS 
8 Centauri ........ 


a Lopi...... 
27 ¢ Centauri... 
28 2 Centauri .. 
ag y Centauri ..... 
30 § Cemtanti on... cases eae 
qi © Arghe vanes 
y2 8 Hydri -....... 


36 8 Trisnguli saber 


38 
9 j 


47 @ Circini ......cceacesass 


? 
prem 
48 y Hyd . 









The following stars are clamed in groupe 











64 ¢ Cracia errr eer rerer + > 
65 @ Centauri ...... 6.6 ee eee + 62 
gas tees neny seeseanndenascn eats 
67 & Musew, 


68 go84 BAC, 

by 7 Volantis, 

Nores.—No 46 is 3269 BA C.—No. 
$3 is 3619 BA C erroneously marked 
with the letter ¢ in Bode's Atlas.— 
No, s¢ ia 4526 BA C.—No. 59 is 
3353 BA C—No. 60 te 9794 BA C, 
ervaneously included by Bode in the 
constellation of the Centaar,—Ne. 66 
in ggg BAC. 





of nearly the same magnitudes in each 
group, all inferior to the foregoing, 
and ech group (generally apeaking} 
consisting of stars larger than those of 
the groups below it. 


Sravexcr 6. 
taf Growp of Unerronged Stars. 


t § Chamzleontis. 
2 § Apodis. 

3 a Carine, 

4+ £ Volantis, 

5 a Volantis. 

6 8 Volantis. 

7 o Carine, 

8 1 Carine. 

9 wa Cootnuri, 

12 7 Musew, 

tr ¢ Centauri. 

12 © Cracia (Bode), 

13 o Centauri, 

14 y Apodis, 

Norrs.—No. 3 ls marked « by mistake 
in Bode’s map,—No, 12 seems to be 
the pair of stars or coarse double star 
Nos. 4325 + 4327 BAC, wen a4 
one star.—No. 7, o Carine, Bode = 
jgt BAC? 








Sxarence 6. 

aad Group of Unerranged Stars. 
1 } Centauri, 

3 6 Trianguli, 

3 « Volantis. 

4 ¢ Caring. 

§ i Carina. 

6 b Currin, 








311 


7 wt Centauri. 

8 h Centaari. 

9 § Centauri, 

k Centauri, 

6 Carine. 

2 Voluntis, 

& Chameel. 2 _ 
Chamel, (~~ 
Doradiis. 

¥ Centauri. 2 

w Centsari. §~ 

a Apevilis, 

a Velorum, 


Nores.—+ Carinr is Bode’s 8 Roboris, 
—V is Bode’s letter in Centaurus for 
4735 BAC.—e Velorum is equal to 
e Caring, and grenter than cither 
aor b Velorum. 





Sravauncr 6, 
3rd Group of Unarranged Stars, 


T A Crneis, 
2 « Crucis (clust), 
3 f Crecis, 
4 # Cracis, 
3 é Apodis. 
« Trianguli. 
7 r Centauri. 
8 Cireini. 
9 y Cireini, 
% Volantis = BAC, 2845 + 2847. 
d Carine. 


usce = BAC, 4469 + 4475. 
*. 5566, 
Lapi. 
Velorum. 
Veloram. 


B 
oo 
BA 
a 
d 


33 * 


zo B 

Nores.—No. 10, two stars seen as one. 
—14, called A by Bode, is BA C. 
7975.—13 fs the second of the stars 
marked § in Bode's Centaarus,.—19 ix 
two stars seen as one. 





Suqrence 6, 


ath Group of Unarranged Stars, 


1 @ 1 Crocis, 
2 ¢ Chameleontia. 


$ ge go" 
3 * t rst? 4g’ } (1800). 
f Caring. 


+ 
; BA C. 4000, 
y Carina, 
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3 mm Carina. 

8 T Veloram, 
9 BAC. 3636, 
o K Caring. 
it Dt Carine. 
iz BAC, 1926. 
13 M Centauri (Bode). 
14 9 Muse. 

§ h 1 Puppis. 

16 hz Puppis. 
17 BAC, 2376, 
13 La Puppis, 
19 H Poppia, 


Norns.—No. 3 not identifinhle.—No. 6 


inlvplaced by Bode in Centaarus, bs , 


BA C. 3%35.-—-No. 13, called M 
Centauri y Bode, is BAC. 4580.— 
No. 19 is BAC, 2932. 


Srawence 6, 
5th Group of Unarranged Stare. 
+ 5 Lupi. 


+ 2 Lupi. 

4 Cructs. 

9 Crucis. 

@ Volantis. 

« Carins, 
BAC. 3933 + 394 
P Velorum. 

V Veloram. 

t2 Carine. 

F Centwari ? 
BAC. yr06 + 4707- 
BAC. gx84? 
ta Muses. 

e Carine. 

B Carine 

¥ Centauri (Bo.) 
N Centauri (Bo. ) 
R Centanri (Bo.) 
BAC, g422. 

& Cireini, 

BA C. 46g4? 
BAC, gort. 

o Argus. 

#¢ A Velorum. 

26 f Velorum. 

g Yelorum. 

H Velorum, 

K Pappis. 

Q Puppia. 
BA, 2ars. 

$ Carine. 


Bw 4 Quid 


44 BR Carine. 
35 BAC. 2349. 


Notrs.—No. 10, t* Carine ip BAC. 
3655.—No. ta, F Centauri, ia L. 
g0gz.—No. 13, BAC. 4284, ts called 
44 m by , but 6m in BAC. 
—No. 15, query whether BAC, 2g20 
or 2921, or both seen as ome star.— 
No. 16, both Bode's map and B A C. 
have two stars marked B Caring, viz. 
BAC. 2259 and azo, The identity 
therefore doubtful, 1 suppose my star 
to be the former.—Noa, 17, 18, 19, 
are BA C. g799, 4616, 4695, but 
bave no letters attached. 





Sravence 6, 


6th Growp of Unarranged Stars. 


BAC. 3993. 
BAC, 4706? 
9 B Veloram. 
12 BAC. 2955. 
i BAC. 2963 
az C Veborum. 
13:*D Velorum. 
1g E Velorum. 
+S Ko Papis (Bod 
’ 2 Cy ae) 
a Vn ar 
18 VY 2 Pappa. 
1g P Carine. 


| Noves.—Na. & may possibly he BA C. 


g6g4.—No. 10 in marked " web" in 
BAC., no pebala notined about it 
with the naked cye.—No. 16, mot 


lettered in BA C., but the letter K ¢ 
is attached to No. 2753 in that Cat., » 


which is Bode’s K 1. 


Norges on Sravence 6—f « Musee 
=BAC. q1é1, « Musce = BAC. 
4sa2. M Puppis = B A C. 2426, and 
G Velorum = BAC. 2873, are not 
visible to the naked eye. G could 
barely be seen in a night-glase. 





Sxavence 7. 
March 22, 186, 





O2 y Crucis ca ccce sey eececeees LTS 
13 ¢ Canis ..cccsescccsereces ws 1.89 
13 8 Leonia wo cerscsesaereeres ngt 


1% y Leonis .... 







23 ¢ Orionia 
24 @ Camis. cs cneeccceces 
Se seanee vee 
2 Centauri 








SEQUENCES AND EQUALITIES IN THE 








»d age 
7° @ Hydre . oof 2-58 
33 ¥ Coed. vcctassctesseveses 2.70 
32 6 Corvi........, eeteneseens 2.80 
33 y Cemtnuri ...... + ++ 287 
34 € Leonis ........ 0005 + 3.95 
ee weeeereae HO5 
36 ¢ Corvi.... eseeaeeseccs 3.20 


Norn.—The stars in this sequence were 
first placed together in classes, and 
the stars in each class then arranged 
in order of apparent brightness. The 
lines drawn between the stars separite 





the classes. (This is a bad mode of 
procedure.) 
ot SS SS 
Sxarexce 3, 
March, 1336. 
' I Musew, 
2 0 Muses, 
3 1 Corine. 
4 @ Chammloontia .. 64.25. 000+ “&79 
5 y Apodis cc. eeeee + @82 
© w Apodis ve cesessccseeseere 485 
7 é Chammleontis ............ ¢ 88 
% @ Chameeleontia ............ 9) 
pf ecard Cescnecvessesscce 
to « Chameeleontia 





Sxacancx 9. 


March, 1336. 
. 
reeeereenvevenes $53 
te eterereeeseesees 56 
sone $60 
ta +65 
soon 4-66 








Seavexce to. 
April a5, 1836. 






p Centaari 
» Centauri .. 
rg 2 Lupi..... 
tq ¢ Lopi .. 


we teweneeweree * 


at vw t Centaori, . 


Norg,— No, 17 is placed im Bode's 
map in Centaurus, and lettered 4; 
but there is onother « Centauri 
BAC. 4958). It is entered in 

AC, (No. $734) a8 a Lupl. To 
that Catalogue (as also in Bode’s 
map) there is another « Lupi, viz., 
No. 5139. I usea Lupi to designate 
No. 4714, as being the more comspi- 
cuons of the two iotes, and on sccount 
of its proximity to two stars r 1 and 
T 2, which, though placed by Bode in 
Centaurus, undoubtedly ergy ad 
Lapws, the real r Centauri e 
near y. 





Seavence tt. 
April 26, 1946. 


BAC, 6165. 
= Centauri. 
BAC. 4744. 
rt Lap, 

é Norme. 

9 Norm. 
43 ¢ Lupi. 

49 ¥ Centouri. 


i 24 A Lupi, 
: 25 ¢ Centauri. 


ge at es Te 


Norns.—No. 8. This is the true 1 Cen- 
tauri.—No. go. BA C. 47¢9.-—-No. 
36. Misplaced by Bode in Centauras. 
See note on No. 17 of Sequence ro, 
—No. 3%. The true + Centsuri.— 
No. 40. Miscalled « Lupi ia BAC, 





Seavence 4. 
Aprit 27, 1836. 


By Comtamri once eee s 
2 @ Centauri 


Norn.—No. 25 is BAC. 4852. 





Seavence 13. 


May 43, 1246. 


Moon one day past the full. 
Altitade 10°, .20°. 





1g y Cemtamri sess seescenseses BFE 
20 cArgtince sc snccseee te sseeee 2.73 
at « Centanri ee seerssae 2.80 
a3 a Lapi --.-eccecsesceee sees BBE 









AFPARENT MAGNITUDES OF STARS. 





a3 F Cemtaari nce seec cease eos 2.88 
ag ty Cemtauri wcecssenescessss 291 
25 0 Centanri?? (clouded) ...... 3.00 


Noras.—No. 9, 9 Angie, not entitled 
to a place in the first class of stars.— 
B Crueia is less than 9 Argiis.— 
a Cracis ix bat a litth greater than 
Spica.—-@ Centanri is to-night de- 
cidedly grester than y. 


Sequexce 14. 
May 41, 1356, 
t a Pavonis (low) .-+-.-s } — 2$5 








2 O Centauri ..60-- 02 -sne mm 28S 
3 y Cemtamrh o. secs eee ecenee 2.7% 
HE ATMS cece cree sess sceens BPG 


+ Centauri 





15 y Virginis...... - 
16 @ Librm ccc c cies cs avee . 
17 8 Libre .. : 
a8 a Corvin. csssee * 
1g 6 Corvi.... : 
ao y Hydre . 
an ¢ Crucis , 
a2 OU Argiia...... 4 
23 a Musee 5 
2g fF Lapi pee recs eee eee e wens 3.49 
25 y Lapid? icc cccr ec eeenas Bh 5 
26 wv Argia .ee0 err Ql ¥Se 
27 7 Triang. ..-- $7 450 
23 b Trinny. eusererneresanres> 355 
ag A Centauri .. +. $59 
q° N Velorum .....---sssseues 3-63 
Bi ot Aryiin ~~. ese cece eee wees 3,66 
ga Hydrm ..4. 0. cceseceenen 3.70 
33 @ Circini...cos.cceeneses 375 
94 @ Comtauri co.cc ceeanrnee 379 
35 B Musce 3-82 
36 2 Lupi 385 
37 © Lupi 3-89 
48 pCariot cecerrereree 3-94 
99 q Carine .- eee er reese ence 3-99 
40 { Lupi.....- «$05 
41 pw Centauri «... . 
» Centwarl 


Jane 7, 1836. 


314 SEQUENCES AND EQUALITIES IN THE 









a a Lyre... fay ad 
—— ye WA 

3 m Fridani ..... atetert. 

4 Centauri . -_-_ 

5 @Cracis .. | 37 x Sagittarli. 

G Amtares.cccscee secs scsesess 2% | 28 @ Sagittari - wos betenpeesees ! 38 Aquile (6 Fl.) 

F @Aquilm we cereerserecreese 43) | 13 8 Pawonla..... +. 398 | 39 i Aquile. 

3 Fomalhaut ..... arene sheets 45 | 14 ¢ Grals....... » #00 | 40 » Sagittarii. 
15 € Paonia .. 21-662 c seen eves oo | gr Aquile (9 Fi.) 
16 § Tomenis..ccsccscvercreer or nae 
t7 » Octantia ceaeeseseeeseeee 441 | 42 q Scuti (Bode), 
3B Bh Indi woceessocestrrerrsee 432 ——— 
19 ¢ Pavonis seeeseces $49 | 43 E a Sngittarii, 
20 y Towoaml,.....000..0sse0es +44 | Norks.—Nos, 34, 3%, 41, are the stars 
ae F Octantie «62... c reece cen #50 called in ‘s reaps, m, 1, and k 
Po ¢ eo oisbs-CrGaaene Seuti ively.—No,. 42 (y Scuti) 
34. ¢ Toucani is BA C, 6324, 





Seatvexce 18. 
Sravexcr 16, 


Auguat 7, 18346. 












July 14, 1836. t 

z 

3 

4 

5 

6 

79 

3 

9 

10 

aa 

| 42 

UF fF Ceti sracccenrneererrsess 2.24 1 43 
aoa 1 

12 a Andromedm (Jom) ........ 2.25 4 
13 ¢ Sagittarli ...... a 2.26 16 

@ Pavonia.-...... »§™ 





» Ophiachi . 
{ Ophiuchi . 








Nore.—No. 17 bow. 





26 ¢ Aquile 
az x Ophiachi ... 
abe Sagittarit 


Seavence 17. 


July 16, 1936. 





32 8 Serpentis. 
33 8 Aquile, 











Sravence 19. 
November 12, 1836, 


«# Orionis ... 


Rigel... + 


Procyon 
a Erikant (dow) 
a Cracla s..06 


Aldebsran 





evr T eter rl ererery 


¢ Canis s+. 





Castor (Jove). aisemeeresesess 
a Hydre 
= Orionis . 

Argta . 


o Canis... . 


wear 





32 y Canis, 

Norns.—Hefore the commencement of 
this seqmence, Jupiter and Mars were 
compared aa follows 2— 


1 Jupiter. 

= Sirtos. 

3 Canopus 

4 @ Orionis, )_ 

5 Mars. ai 
—No. 26 bs miscalled 1 in Bode"s 
map. It is rg Fl. Argis, and is 


APPARENT MAGNITUDES OF STARS. 


called in BAC (No, 2733) p — 
—y Canis at 7° som A M. 

sth magnitude, Bosle sete it ine as 
variab 





Seavexcr 20. 


Nov, 14, 1336, 





1% w Arghs .. 
15 8 Canis Minor.. 


Wows sb aeenseaeas 





16 4 Oriogia .....- 
17 8 Leports... 
18 q Orionis 
19 § Colambe ........ 
20 § Camis.........000 


angi 


22 02 








23 0 Angas 
2g v Argiis . 
25 ¢ Leporis ......6.06 
Be a eee 

27 9 Ortonis -. 
28 p Leporis........-.--+- 











ag # Orbomia oo... 6.065 ; 
30 2 Leporis . » 
33 wa Byidanj .........5..4. ++ 04 
32 A Onions... cesses c eens seas G05 
= #09 
3 y Lepore ....escecncerers 2 get2 
35 jena ‘ amt, ars 
36 px Rvyidani........... beeenee Maly 
37 L2 Puppis .... rrererer =~ 
3% ¢ Oriomis .. 6.00.05 - #35 
9 k Poppis ....+.. os) 


40 8 Orioals, 
45 o Obes. 
42 \ Evidani. 
43 © Eridani. 


4072 Oricnis. 
46 « Leporis, le: 
4  Leporis. 
w 2 Orionis. 
49 © Eridani? — 
§0 ¢ Eridani ? 
$1 » Leporis, 


46 « Leporis. 














Norns.-— No. 1% is Flamstoed’s 1 
Orionia, BAC 1496, there called 
w 1.—-No. 26 is Fl, 3 Orionis, BAC 
1495, there called w 3.--No. 29 is 
Fl. 8 Orionis = BAC. 1514, there 
called + ¢.—No, 44 is Fl. 2 Ortonis 
= BAC. iggt, called = 2; and No. 
43 is BAC, 1916, the #4 of that 
Catalogue. To prevent confusion, I 
have adbered to the old bettering. 
The five x's of the B.A. Catalogue 
are spread over a space — 5° in 


extent.—Nos. 34. 35 ag nearly 
equal, bat y « trifle + ap i Bode, 
é ig a whole magnitede above y.— 


No, 37 ls BAC, 2492-—No. 49 i 

erroneously marked « in Bode's map, 

where it ia called Markeb. It is 

double, the two being seen as one 

to the naked eye.—No. 40. The tra- 
ezine in the nebula seen as ome star, 
ot. 49, $0. Hazy, 








Seavence 21. 


November 26, 1336. 


y Argia 








14 { Orionis ...-.. peneagede? } 1.99 
13 @ Pavonis 1-99 
14 GArghs ..... sescese seeaes B02 
14 y Angus steeeeessesees QL By 
16 CO CaMB se -wereseesseeres $B 
16 8 Grainesacevrecrrsrescrcs BeBt 
ty CC ArgOR --e eer eeee eres QU BE 
3 . 
19 

30 

a1 

22 

















38 @ Eridani ..........-.4s5405 





49 7 Volantis 


so « Eridani -- 

gi 4 Phomicia .........- ssarae G36 
$2 «© Phornicis ..... Pere rernrar © -) 
$3 y Toucani...... Saanacaunene 4 
64 6 Gre we cee ever sannen es Gd 
gs (3 Volantis -...--,-+ ju k¥ax Pet 
§6 ff Roticwll......-.rceeveeces @§2 
ip 3 Volemtig. cep eceestaetacane 454 
68 « Hydri.... ieee eee ans 458 
6g CHydri vec ecceeseere ween G66 
66 F Toweatieccs sec casesrscece 4:63 


61 « Volantis ceeuecoaeietnadee 
6: § Dovadite ...4--05--+--- + 
63 # Toucani iaeede'aw Beltane cs an 


Doradis 
Doradis 
<6 nen. Viawen ateae 
go & Hydri......-.... wee ee eens 





qa { Doradis 
y2 ¢ Reticuli. 
77 ¢ Doradia. 


74 BAC, s104 
75 & Horologii ..... 
76 BAC. 656 occ er eccesaas 






Seavexce 22. 


March 10, 1837. 


t Canopas --cecee-serere rere OBE 
2 a Centauri ..... seeeeeret er GBs 
$ APCRMEUB ~ 26 - seer rere reer ee Cubs 
4 Antares A 





8 Spica ......-- tisveap Kae + 499 

9 W ATEUB..++4ee-00e, sate 

FO fF Crucis .cccyeccceacescscs USF 
y Argis ssesveccies te 1.92 

82 PB Argieg wscceerrensess § 1.92 

13 y Crwcia ...-..5..-. treserr HGO 


316 


+ BOS 


$0 ZF Corti wo sccccnscngavacacce 


—o 





SEQUENCE 24. 
April 9, 1337. 


ty Cracis seseee sees ee sevees 









co- $racasneaw anaes ses 5.60 
& Virginis......cceeneeecene 4-70 
17 @ Circini ....-... se pedo 
18 d Virginis.....¢2see+----20- 3.90 
tg 9 Virginis.. 4.00 
ao y Lupi.. + 10 
31 F Hydrm wo... ceccewerececes $95 
a2 6 Cructt co.cc escenneenues 4-60 
95 0 Corvisweesscs---ssesecvee 448 
24 0 Crocis 

35 p Centauri ...... 

@ Centauri 


28 8 Norme 


3° y Corvi. 
48 o Craters (Bode). 


32 & Crateris. 








33 @ Hydre | 
34 BAC 4384? 

35 H Centauri. 

36 r Centauri, 


Norss.—No. 21 ix called im ASC E 
Hyde. ct Crat.—No, 29 is BA C. 
og —Na, Fy is 223399 Hist. Cel— | 

i, 93 = BAC. 4978.—No, 33 is 
the well-known doable Star 17 Hyder 


FL—No. 35 is BAC. gi4g.—-No. 16 
= BAC 37-—No. 34 | 
doubtful, y star is noted in 


working chart as about 2° following 
§. borth of the star BA C. q244, 
which is correctly placed by Bode. 





SEQUENCE 34. 


April 9, 1837. 





SEQUENCE 25. 
April ro, 1837, ] 






1p Argia ...... - 

24 Canis...... BBG 
3 y Argia 2.08 
4B Arts baees a0 
§ & Canis... .-esccsacnssencce 3 
© CA eissesnarersess eae BQ 
7 © Argis teresreerreess 2.90 
8 BCorvi ....... es | 3.00 





22 ¢ Puppls --.+ sree eyes teeere 


23 6 COME se eee ev ee 






ag * BAC. asf2 .. 
ze a Mali 








SEQUENCES AND EQUALITIES IN THE 





40 p Puppia ..scee ee. ese se anne 496 
40 8 Columb .. cece. cseceens 498 
42 0 Puppia. 

43 i 


Poppis. 
“De Canis (Bode). 
45 M Velorum, 
46 BAC. 3482. 
47 m Py 
48 BAC. 2560, 
49 BAC, 4276, 
50 t Veloram, 
sx u Velorum, 
52 Q Velorum, 





+ 61 BAC, 3522, 


6: BAC, 3461, 
63 y Velorum. 


hy t Puppis. 
| Pupyis (Bode). ; 

6 © Crmis (Bode). 

67 # not identified. 

63 BAC. 2657. 

é9 BAC, 3396. 

Noras.—Nos. 5 and 11 set down in the 
original as y and é, but this is clearly 
by mistake bs 2 and £.—No. 14, mla- 
lettered « by Bode. —No. 22 = BAC. 
2§30.—No, 23 is Bodes es = BAC. 
2246; 27 & BA C, 2634; 28 is 
BAC, 1933, placed in that Cat. in 
Puppis; 30, 35, 96, are respectively 
BA C. 2964, 2935, and jyo10; 42 is 
BA C. 25043 43 Is 35235 44 = 
2tog; 45 = 3300 BAC; 47 = 
BA C, agag; 51 = 3970; 93 = 
34745 53 = 3499; 59 = 2258: 65 
= 2262; 66 = 2127 of the some 
Catalogue. 


Seavence 26. 


April to, 


e847. 





ow oY Owe Be 














00 @ Scorpii oo ss0s-55. 
t1 8 Seorpii .. 


a3 q Opbiwchi ......6. cass 
t3 9 Centauri ... 
84 «© Soorpil 
15 @ Serpentis 
16 £ Opbiachi 
17 @ Opbimechi 
18 ¢ Herculix 
19 » Bootin (/ow) 


35 ¢ Lupi 


41 ¢ Se 
42 AO 


nthe 
juch} ........, 


3 ¢ Ophinebi, 
g8 v Ophinchi. 
59 A Serpentis. 
a © Libre: (16 FI.) {= 
61 « Libre (g8 FL) $7 
6a o Serpentis. 


63 6 Libre, 


Nores,—No. q1 is 20 Libre Fl = 
BAC. 4950.—0 Scorpil, No. 39, ix 
BAC. 5455.—No. 40, 2 Virginis = 
BAC, 48738.—No. 52 is ge Libre 
FL = BAC. §324, a well known 
double star.—Now, 60 and 61 are Nos, 
4927 and 290 BAC, Nome of these 
sters have letters in the BA Catal.— 
No. 63, 2 Libre, is only of the 6 or 





magnitude, thoagh marked 4 m in 
je and 4) in BAC. 





Seuvence 27, 


August 4, 2847. 
ta Aquilee ......0.-sencvenee E39 
2 Fomathout ...eee-se0-s mgs 
3 om Grain csc cece cess eeee 1.67 
@ FB Goals. .cccccccscnnccecs ? 2.46 
§ o Sogittarli ...--- eserves § 248 
6 « Puvonis 
7 t Pegosi 
8 
9B 
to @ Aquaril .... 


tq 8 Capricomni .. cee. sees ees 


334 
tg y Grtlivees sce ccceresnesnees Fab 
US y PRVOM eres eerie aeee $eG6 
G6 a Tend cscs sec scicccvecs vee 5.68 
17 @ Aquarii.... 29 
1B e Grois...... 3-88 
19 a 2 Caprboormi...-. ecseceue 3-94 
20 y Capricorni.-.--- ++. vevvess $98 
21 6 Pavonis,. s . @el 
aa £ Aquarii. 


24 & Aqvarii. 

z= 9 Aquarii, 

26 ¢ 2 Aquarii (8% Fi.) 
27 8 Aquile, 

28 r Aquerii. 

29 8 Aquarii. 

4° 9 Grails. 

qr bo Aquarii (g3 Pi.) 
32 ay Capricoral. 

33 ¢ Aquarii. 

34 ¢ Pisce. Ast. 

36 3 Piec. Aust. 

36 b 2 Aquaril (99 FL) 
37 9 Aquarti. 


3% b 4 Aquarii (101 Fi.) 
39 y Pisce. Aust. (22 Fl.) 
40 ¢ Pisc, Aust. (23 FI) 
41 p Pisc, Aust. 

42 ¢ 4 Aquarii (9 PL) 
44: ¢ 1 Aquarii (26 Fi.) 
44 0 Aquorii (31 FI.) 

45 w Piso. Aust. (75 Fi.) 
46 L Aquarii (61 FL) 

47 ¢ Aquarii. 

43 p Aquarii. 

49 © Pisce, Aust, (Bode), 


Norns.=-No. 49 is mis-letterod & in 
Bode's map; and Ne. go is there 
lettered o.—Nos. 45 and 46 have no 
letters in BAC. Those used here 
are Bode's.— No. 49 is BAC. 7702, 

4M 





APPARENT MAGNITUDES OF STARS. 


N.B. at amd @ 2 Capricorni dis- 
tinctly seen a8 two stars with the 
naked eye. 








Swavence 28. 
September 24, 1847. 









16 v Ceti + Cath coe ccreecc es gege 
ag « Evidani.........-....05 4-46 
98 « Bridwni .........-.,., +58 
ig @ Pornacis (Bode) .....,.. 455 
20 6 Rridani (Fi. 26) ........ +59 
21 » Eridani........ Seber ee 84 
22 w Ceti .... 4-67 
23 O Ceti cn eesciess eatee eet 
24 t Eridami (1g FL) ...e.00. 2 ete 
2g E Eridani (01 FI.) ........ } 4-78 
28 g Eridant ....scccsces se ccce Gee 
27 12 Beldaml 2. cccecesseesee 48s 
28 mt Eridond (27 FL) .....,.. 485 
89 CCE cee ceserresessssses $86 
yo ra Ervidani (rt Fi) ......... g86 
Bt BCH eeecee i cscee sees eens 486 
gt gp Ceth -cceeerrseeee ‘e 487 
33) + Bridomi (33 FL) ....-... 4.38 
34 1 2 Bridani (36 FL) ....--.. q.dg 
45 h Eridani........ eaeesseers 4.89 
q6 Eridani (15 FI.) 

37 ¢ Ceti. 

38 2 Bridani. 


39 x 2 Ceti (Bode). 


41 0 Ceti (46 FL) 

42 F Eridani (20 Fi.) 
43 b Ceti (q7 FL) 
44 7 3 Eridani (2 Fi.) 
45 v0 1 Ceti (56 FL) 
a u Ceti (75 FL) 
47 0 Ceti? 


Noras.—In this Sequence the lettering 
is that of Bode's Atlus, Plate XVII, 
But the stars have been all carefuliy 
idewtified by the aid of tho BAC. with 
Plamateed's, wherever a difference of 
lettering arising from the carrying aut 
of Dayer's system in that Catalogue 
renders a doult possible. To have 
changed all the letters would have 
inevitably induced complete confusion. 
—No. 14 is #1 Ceti Hode, but # a 
heimg ® distagt and jucvaspicyous 
ster (7m), the x is dropped.— No, 16 
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near vist, but both are here een as 
ant star.—No. 19. The « of Fornax 
is retained in BAC. No. gg7 with 
the constellation Eridanus, so that im 
that Catalogue the star stands as 
@ Erideni, It is a2 FL. Eridani.— 
No. 20 is r 4, No. 24 is r §, No, 
2g=7r3, No. akoré, go=Ff 1, 
33 =73, wor, ao=—r7, and 
“4=T3, of the BAC.—No. 26 is 
BAC, 1205, there called v 2, No. 27 
=BAC, 1199 3 45 = BAC. re6t, 
there called e 1; 36 = BAC, 1031; 
49 is simply lettered y Ceti i in BAC; 
ar ah ee ag acelin 19953 

25 4$ = $94; and 
po ew 4 fof that Cattlogue tin ths 
Bequence, strong suspicions of tem- 
porary dimoras from flitting haze, 
and certainly north of the equator 
there was on deciding with certainty 
on the mngnitutes. Even a, y, atl ¢ 
Ceti were ovcasionally touched, Bode’s 
G2 Ceti and hia y 1 Ceti mot seen; 
x 2 consplewous, § Mm. 





SRQvenck 29. 
September 25, 1457. 





BB Ceth 2.0, -4 esse ese esaues + 2.65 
2 WC cesecscseseneerer 3-14 
3 9 Ceti 

oF Ceth wocees 

§ OC ce reice sce scacscenes $90 
6 d Eridani .....0s.ccceseweee $33 
+ ¢ Evidani......, P + 40 
§ « Seulptoris. 

9 vw 2 Ceti. 

10 é Sculptoris. 


at » 2 Machine. 


1s % Scuiptoris, 

13 @ Fornacia, 

14 61 Ceti (17 FL) 
a5 x 2 Ceti. 


a9 » + Machine. 

18 = Rridani (26 P.) 
1g m Ceti (48 Fi.) 
20 m Ceti 4796 HC. 
ax wt Ceth (56 F,) 
22 a Machi, 

23 « Machine. 

24 F Ceti (67 F.) 

25 F Eridani (zo F.) 


a6 } Ceti. 

a7 t Ceti (57 F.) 

38 ¢ s Machine. 
29 ¢ Ceti (46 F.) 

qo @ 2 Ceti (29 FY) 
31 p 3 Erid. (10 F.} 
ya om Ceti (93 PF.) 


33 y 2 Eridani. 
36 HC, 6r6r. 


» Lit Bridand (5 PY) 
C. 1245. 

5 Ceti (27 P.} 

42 HC. 3479. 

4) HAC. 776 

44 D Ericlani. 

4 « 0 Sculptoris, t= 
« 2 Sculptors, §™ 

47 } Sculptoris. 

43 « Sculptoris. 

49 gp Ceti (75 FL) 

go BAC. atgs. 

g2 B Eridani. 


ga dt Machine. 

§3 $ 3 Ceti (22 F.) 
54 @ 4 Ceti (23 FL) 
35 Ceti (a8 PF.) 

g6 Ceti (40 P.) 

s7 pt Ervdani (8 PF.) 


§8 q Ceti. 
9 @ 2 Ceti, 
io x 1 Ceti. 


Nores.—The nomenclature is that of 
Bode'a Chart, Pl. 17 for lettereel stars, 
The identifications with BA C. 
the Histoire Celeste ore as follows :— 


and 


No.=BAC, No.=BAC, 
1) (bas 28 ©6460 
ta 8352 45 10 
ty 790 46-33 
TS f03T 47 9 135 
16 «66 BB 48 72 
ty) «637 go 3Ngs 
a2) (Sql seg g8 
230 4kg 38 = =6240 
2600 Its 
No=HC No. C. 
33 7600 qoh 145 
34 «(G16 d 1346 

1432 44 6535 
7423 se Hie 
7 727 59 2848 
38} 60 4137 
4467 


The bracketed numbers are probably 
mokacaian Bode’s # and 4 Por- 
are invisible to the naked eye. 


Sgavence 30. 
Oct. ag, 21837. 


3 
4 a Orionis (low) . 
5 Rigel.. 


6 Fomalhaut 
7 Aldobaram oo cc cccececeeees 
SO Grtlivasrccccsacsccqanaes i 


—- 





He heen seer 





SEQUENCES AND EQUALITIES IN THE 


9 a Arietis .. 
10 a Pavonis. 


it 6 Ceti . 
12 8 Gruis. - 





at 3 Arictis 





i BP hs 
30 « Grad... cree ccenrecnsans $05 
31» Phormicls --..+++ee00es+5: 


3 Hydri : 


38 x volantie 
39 §F Doradis 
Towoani...+-...0.56 eee 4-43 
Phoenicis 
42 € Phoenicia ...- 
+3 @ Volantia,. .. 
44 ¢ Volantis .., 
45 (3 Reticuli ... 
46 « Eridani...... 
47 @ Towoani.......... 
pr} mr eae P 
8 Volantie ..... caeebunae 
32 Ceti dape a ¥emvn 
go & Volantis...... 
g2 ¢ Pheenicis .. 
§3 9 Phornicis .. 
$4 © Pheeticis ..acce ence 
s§ y Dormblis vec rcarceaeesens $83 











« Volatitis..-.-... evesesscae £8 
57 « Chansleontis .....- eaves 8 
5% & Toucani...... err crerereree ©) 
69 & Doradtis.. 2.2 cece scesssee $92 
6a + Toweani sereee + $96 
6  Dorndiis.. 496 
¢ + Toucani . + 497 

ahron bese seer beer tescee 4.98 

yggdra Seer rererrre * 


65 A Phermicis ..,...00e0s.0- 00 

66 » Toucani........ ad 
69 £ Horolugii (Bo.) see... .. 5. 
68 fs Evidani ....0.:. 
6g § Hydei 





7 BAC 04. 
Reticuli. 


75 nics. 
76 « Towcani, 


37 ¢ Reticuli. 

73 » Pheenicis. 

79 © Retienll, . 
Bo » Hydri. 

$t p Toucani. 

$ bs AC. 958. 

83 8 Horvlogii ! ? 

84 BAC. a835 4+ 

35 » Volantis, 

96 v Toucanl, - 


Notrrs.—No. 60 is the great cluster 
BA C, &5, seem ae star; 67> = 
BAC, tog8 + 1055 68 is BAC, 
828; 84 mot identified; %% is BAC. 


2835 + 3837, seen as one star = | 


Bode 16 + 15, 





Skavence 31. 


Now, 16, 2337. 


1 Fomalhant 





37 Plc. Aust. (19 PB) 


APPARENT MAGNITUDES OF STARS. 


Nores. ~ Seven of the Pleiades seen 
with the naked eye and equalized as 
follows ;— 


2¢Pleiadum } 

y Eridani 4 
35 Pleindum } 

aw Erdloni ¢ 
4c Pleiadum ¢ 
§ d Pleindem § 
6 & Pleiadum, 
+ bh Pleindam. i 


They glimmer, bowever, fully a magni- 
tude + and — c and d are rather lees 
than + Eridani; ¢ rather less than ¢ or 
d; b barely discernible.—No. 31 is $3 
Fi. Eridani = BA C. rq4s. 


—— SS ewe 


Sequence 4a. 
December 16, 1847. 





7 Aldebaran... 





ts « Orionis 
16 8 Canis...4..... 


BD Gf Arghe cscs scseseevccence 
18 & Orlenls 2000 c0cecescccce ee 








22 « Columbe ... 


23 8 Leporis....... 





25 § Columb ............,. oe 
26 3 Erideni 
27 r Argis 
a8 o Argis 





Nores.—On this oreasion the great and 
sudden increase of brightness in 9 
Argie was first noticed, Bode has 
two 2 Normue's, owe near « and 0, and 
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a pair, € 1 and & 3, near «, none of 
them exceed 7 m, being barely percep- 
tible in an opern-glass, 








Stavence 43. 
December 23, 1847. 


s Jupiter ........ eaesedrosers = 
2 Sistas 20.5... cccecse ereee GTO 
3 Canopus 1.2.00... cece cues 0.33 


4 9 Argty (high) .......-.. 
§ @ Centauri (low) .....,.. 








4 y Crucg on... cue dtvecce are 


a2 § Canis 
23  Argis 





| Nore.—Wheo a Centauri was higher, 


9 Argis was a little inferior. 





Sequence 34. 
December 29, 1847. 
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18 e Ovionis 2... ceceeenee QD EB 
19 { Oriomis ..cseesseenere $188 
19 f Oriomia wee cecv es eee- tn 1.88 
20 « Canis... e ™~ #88 
- y Onions... 16. eee e ee sneer 1.97 











33 mw Cemtaurl ceoesesccsss ecu 

34 @ Centaarl 2. cece see weeeee jo 
35 y Volantis cose ceecre-eee-s 459 
36 % Volantia.. 4.60 
37 & Votantis .. + pg 
3% p Lupi trees + Tt 
99 = 2 Contamri. «scence. ssr+-- 4-77 
go fF Cemtaurie. cece cer ee eens 4-31 
42 6 Doradita.... 2-26. 6. cc ae 2 ges 


42 ¢ Volante... 
43 V Centauri 
44 0 1 Centauri 
45 » Centauri 
Centauri 








7° y+ Mense. 
gt ws Doradis, }_ 
92 9 2 Doradis. ~~ 
73 BAC. 24331- 
7% BAC, 2032. 


7 # 1 Dorndiés. 
96 9 2 Doradus. 
77 ¥ Pictoris. 





73 M Centauri, 
79 om Centauri. 

to K Centaari. 

$1 BAC. 2146. 
82 yw Pictoris, 

83 BAC, 2108. 
84 BAC. 2686 + 
$5 N Centauri, 


97 Cent. 154 Bode. 


go? BAC. sag? 
g9 BAC, 2108, 
160 BAC, 2408. 
sor BAC, gq10? 
won BAC. 4435? 
103 Not identified. 
10g BAC, g704. 


Norss.—No. go & BAC. 4377.—The 
stars after No, 64 are merely groped, 
but under each group unarranged in 
any order of brghtness,—No, 14. 
1¢ Pollux and 6 Crucis were not com- 
pared together. Both were grester 
than Regulus and jess than Spica,— 
ogee 104, 162. These three stars 

@ 1,92, and ¢ 3, Care. 

} find no such marks in any of my 


working charts, I suppose ¢ # must 
be @ Argus, and that 92 is BAC. 
agit, and 6 3 = BAC. 5435, near 9. 
No, is BAC No. ia BAC. 
so } 2835 760 203 
3337 77 | 3093 
543770 78 4580 
5§ 2796 79 896-4417 
i wb) on 
3 43 aa 2167 
64 94.316 4 ; 2686 
65 rhob 2689 
67 47 ¢ as 4616 
68 4749 go 4586 
by = 3053 gt 4409 
7$ = 3403 


Of the stars not identified, the places for 
1800, takes from Bode's map, are as 
follows :-— 


RA NPD, 
Ne, hm, 6 a 
8 819 49 OS 
92 9 130«a7 138 gs 
94 az 56 ryt qo 
95 1% $9 833 20 
go i a 133 (20 
193 7 52 153 0 


« Pictoris (No. Gs) is called « Doradia 
in MS.; bat as there ix no auch star 
in Bode's chart, this must have been 
& mistake for the star here set down 
=BAC, 521. 











SEQUENCES AND EQUALITIES IN THE 


Seavence 35. 


January 2, 1848. 
Not a good night. 





rt J ace uve 
19 ¢ Canis ,. 








bp Eridani....cccesecceee 


oo steteneeerereecess Gube 
4 Canis Minor. ereeveesraeee 965 
47 © Hydrm .......0006 Qeeasee 369 


4 y Centamri 4.10... sis 





45 @ Pictoris...-- 
46 Aa Hydre - 
47 33 Cancri -...+...- 
4% y Volantis 


3. pw Hydrm ....-..+. 





$3 y Cratevis......4+ as 
54 ¢ Hyder cece ssae + 63 
$5 vt Hydre . « 465 
§6 a@ Cratevis.... ces cccveseses 465 
SEND: 22 0- veeversesvcces 466 


soo OT 


6; BAC, 4264.9 _ 

66 BAC. 4221.4 ~ 

67 Not identified. 2 __ 

68 Not identified. §~ 

Norns.—Nes. 5 and 8, sic in MS.— 
No. 18 called £; no doalt f.—The 
laces of the unidentified stars on 

Bode's chart for 1$00 are respectively : 


R.A. 228 2g" NPD. 150" as 
m2 1g 150 30 
T cannot be qaite sure of the entire 


abaence of cload in the early part of 
the wight, though | thimk the aky was 
good, 


Swavence 36. 


January 6, 1938. 


18 tees 

ig y Orionis 3 D..... ae 
BO CAMEDB ese cies ew es esenaee 
20 a Hydew wecrerecucscee 

22 S Catt... ssreneerceres } 
23 G Argite -..0---- ee 
24 RArEOA oe. eee e 
25 7 Geminorum ......- . 
26 § Canis........-- eu ves rove® 


a8 f Argils 


30 «© Arges, 
qi w Argils 


35 » Argis 
36 wArgls wees sess sees 


a7 7 Angia 
38 B Laporis .... sre. 
39 8 Canis Min. 











APPARENT MAGNITUDES OF STARS. 


5° x Argiis 








bo « 





66 P Popply ....... oe 


67 ¢ Velorum --. es casee-sen-- 


68 R Poppis 
69 N old ae 
70 x Picturis 
1 ¢ Doradia, 











Rg 8" 48, rg2° go", 
85 g Carine j _ 
i= 


Nors.—No. 65 is BAC. 2259; No. 
$1 is BAC. 2770; both ate called 
B Carinw in BAC, bat the latter, 
being not fur from C, is preferably to 

so called, 
4Nn 
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Groups observed in Sequmer 16. of 
maguitudes inferior to the foregoing 
—the Stars in cach Group bring 
wnarranged, 


Gromp ist, 614 Mag. 


1] 4-4-5 --4- 5-3) -}--) hd A 


ae De De De De be De pe Se De De De De et 
erperannasesss 
2 
‘a 
3 


» & 
~* 
= 
= 
+ 
2, 


” 
we 
Mee 





6.7 Meg. 


15 BAC, go98. 
16 8° 66", 1gn° 20%, 





Gromp 3. 7 Mag. and Under, 
t E Veloram. , 
2 Kz Puppis. 
3 @ Pictoris (Bode), 
Norss.--The right ascensions and polar 
distances of unidentified stars are 


for 1360, as rend off from their 

prey on Bode's Chart, No. XX. 
—K « Poppis, the znd of Growp 3, 
ls BAC, a767.—@ Pictoris, the grd 
of that Gronp, is Lac. 1751. 





Sequence 47. 


January 7, 1848. 
ta Contam cc ceecececceres OTH 
Bom ATBUS cescsacscscncesecs — 





a6 Leqoris.. 5... eee e eee a eee 425 
st a Columbs -... wenssees 329 
18 B Leporig...- sss seasee cues 339 






19 ¢ Camis... sesees 
20 ff Canis Min. . suas 
at 8 Colambe . 
a2 ¢ Hydre ....-. 
a3 a Hydri «....- 
24 AB Hydri o..seesecees 


z O Eridami ..-... 0600000 


33 8 Doradie ...... 












34 9 Eridani...... 
45 @ Harologii .... 
36 gf Argts ..... 
a7 y Volantis 
38 e Coluimbe ceceseeccecs ene +39 
39 @ Hydri.. - +43 
40 « Hydri.. -. 43 
4% ¥2 Eridand .. - 450 
42 « Eridani .. - 453 
43 8 Reticuli........ ov 58 
44 p Seeptri ..... 4a 
# Evidami ..sceecceeusecnnee webs 
46 €2 Eridoni ...... seecessces 4.69 
47 v2 Eridani (52 F.j...-ee eres 672 
43 Y¥ Eridami (43 Po) .-.+-- 000 45 
49 v Poctoris (Bode) ......-..- +7 
go « Ertdani ..--...+.- eee G89 
53 y Doradis . ++ 487 
§2 « Leporis ...... t= 43 
53 © Leporis .. 48 
g¢¢ Eridani . 4-89 
$$ b Eridani } 489 
56 y Eridani 489 
7A uvbewpeseeacsrceds Per 
$8 y Reticuli-..... reve Mg 
$9 y Columbbte ne eer eens sees 51 
a Catli .. cere ree cseeresous +92 
Ge y ECuelh 00. eee sceaenaes $92 
Ga & Seoptrh .. 2.60.00 e ees naae +93 
63 w Eridani,.....-- atenere Qe 
6 A Colombar .... 6. cc csv cease $54 
fis & Horolngii ...0ccccsees t #95 
66 « Reticuli .....0.:0200 «$495 





67 2 Raticull ......-..:0seeeeus 4-96 
63 > Eridanl.....-...- oe 

69 22 Columb 
so @ Columb oo... 6 cane 





38 HTC. 19034. 2 
79 - C, 19945. 4 
1 Evideni. 


-dpp peso 


Nores.——Identificetions with BA C. of 
stars disagreeing in their letters, Sor. 


No. sb BAC, No, is BAC, 
41 1429 $§ 1859 
42 © «1203 g6 1035 
+4 T44t 62 1951 
46 119 $9 1g06 

: rogd 
ose | biog 
49° 1933 fo gaa 


+ 
No. St is Hist. Cel. 9354. 


Userranged Groupe. 
tat Grimp 6 Mag, 


Horvlogii. 
Horotogii. 


16 
ay 
7 pt Coll, 
4é Lepora {3 F.) 
§ » Columbee. 

¢ Cobumbar. 
7 BAC. 3773. 

S BAC. 1644 

g BAC, 1804. 
to gh ar", art” go’. 
Nores.—No. 1 iv B A C. 931.—No. 3 

ie BA Cy. 1559.—No. 5 = BAC 
1947. 


and Group 6.7 m. 


& Cael. 

9 t Coli, 

B Fornacis. 

P Eridani, 

e Eridani (51 FP.) 
» 1 Eridani, 


al 


10 8 Sceptri, 
ui HC. Sogt. 


No. = BAC, No=BAC. 
2 «fsa 7 
3 RTT 9 
4 FO to 
No, 6 is HC, 858p. 





Croup 1 below 6.7 mm. 
1 A Fornacis. 
q Seeptri, 
3 p 2 Coli. 
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4 ¢ Colambe. 
5 HC, tors, 
No, is BAC. Now HC. 
1 t2g0 = Sgy6 
3) «TSS9 
4 1665 


Nors on Sequence 37 in general, A 


very fine night, but a great deal of 
moonlight. The following stars of 
Bode’s Chart xviii. were nat seen, bat 
are not certainly above 7 m. 


1 « Horologii, 
M Eridani. 

o Celi. 

. _ 

» Horologii 
£ Caell, = 
& Cowl, 

4 2 Cock, 

« Coli. 


© cont Con eu 


Inrpsr Columbe. 
12 pz Columbe. 
13 + Columbe. 


Seavencn 38. 


a3 2 Angie 
34 0 Elydrm p.cers-veserarear- 
ts A Argis 





20 y Centauri 
sie Argue ... 








jaa Maser Sdbdd hoses setene ee 


33 B Leporin.... eee eee eee ee 


95 © Arges cece esc e ete eee 
<5 A Calembes . ensees 
37 @Crucia wc eee etecssecasans 
38 y Hydri 

39 q Carine . 





so BAC. yoly 
gt a Cariow .... 
$3 @ Crecia ccpesssessspeesose 
53 p Carine .... 0.000. 

54 | Carine ..... 

55 a Mali 


64 8 Chamel 





Nores.—Moon full.—No, 60 i4 called 
in the original o Centauri, but this is 
an evident mistake for O Cracia. 





The following Groups of wwarrenged 
Stors were aleo noted in thin Se- 
qheace. 


tet Gronp of Unarranged Stars. 





19 AT 
+ 30 ¢ Canines ssass 


APPARENT MAGNITUDES OF STARS. 






































b Carine. 26 J Argis ....-++- Wibacesa an 2.66 
G Carine (neb.) f 
7 BAC, 3923 + BT RAMOS os c-cerecrececeses 2.75 
Norns.—0 1 Crucis is called in the 7 
MS. @ 2, from Bode's map, in which 28 » Conis...........- PPrrrerry 3.82 
the stars are misplaced. It is the P 
sowthera eadteer 6s BA C, | 29 ¢ ArgiB eee ee eens sees 2.90 
Roce = : 30 @ Leporis en. eee sereaees osee 308 
yrd Group of Unerranged Stare, g1 @ Columbee ......0c0cccceee 409 
1 2 Crovis. 7 
2 z1 Carme. 32 8 Leporia fe seaesecenr ee 3-14 
3 K Carine. 338 Hydri (Wow) «020 sec cseas $19 
«4 L Carine. Me ry POVETTUrT ett TTT + 3-33 
pt Chanel. 358 + cece rors 3-48 
il Ceamal. 3 5 Aa wocecessecteressas +5 
7 $2 Musew. Ht c are ec cennesswcerasecnce 3-65 
8 BAC, gor, 3 oda . aecees 475 
9 BAC. g976. 39 ¢ Carlaw ...- reese rare cove 97 
10 BAC. 39638, . 
a BAC. 4949 pap tears stew erreeeteee j= 397 
aa rz’ 14", 343° 16 414 std bese ° 377 
1g TE 24, 249 §0- : 2 a Dornd st aseee een neeece 3 
| 43 a@ Reticuli... 3-35 
tq At 23, 149 15. 5 
. 44 wArgis 22... g-Bs 
4th Group of Unarranged Stars, 45 x Area EIST so] 406 
122 Carinm. @ Canis nn 
2 M Carne. 47 «2 Canis naaeanmee 
3 ¢ Chamel. 43 y Volantis 
+ BAC. 7960. i 
Re aE ay 49 ot Canis 
BAC. 3335. 5° 8 Dorndis 
7 BAC. gcor. s: — 
8S BAC, 3624. av2Ca 
9 BAC. 3215 + 53 6 Mali 
rm BAC, 3264 + Rin nebo anal 
1. 
anu nailed eT On 
Sravexce “a Piper en _- 
ary aheaerane Note.--Moon three days past the fall ; 
6 Oem superb sky. 
2 y Angie ..ccue 
3 Rigel.... 7 
Procyon peewee ee 
§ a Eridani....... 
6 a Orionis ....... SeQvuence 40, 
3 Aldebaran....-.. 
8 8 Centauri (low) January 21, 1838. 
9 TCU ces esecevereeeee MB | Fg 
roy ot tee i lee ee 
in grads wis cs 5 Areturas (low) os 
13 ¢ Orionis . 4m Argis ....---.. - 
Cb OMIM cieccsnesanacscesees 5 8 Cevtenri . 
ag 2 Orlomls .... sce cea 
16 8 Angle 
37 2 Anglia... c-sescsevecsesece 
BB y ATZUE cncsceeenererrares 


‘suri (low) .. 





21 Castor (low)... ...-se00-2-.-- 692 (= 

2 Angin oss = 2H | i Scan re Be 
03 e Ryden ...... ORAL Js ia pees aakenteeaece aveaoe: 

24 y Geminorum .........06005 2.go | 17 8 Leonis Kea ++ 263 
25 8 Canis-.,.--..-. sa sesecace 2-§% | Nors.—Moem rising and flying clouds 


about. 
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February 24, 1338. 


H bo n Monocerotis (26 F.) 


Monocerotis, 
Crateris. 

$ d@ Mali. 

64 HC. pap Ce 

65 HC. 19035 $ 

65 Puppis (19 Fi.) 

67 9 An! 

Nores.—Nos. 25 and 27, sic in MS.— 
No. is BAC, No. is BAC. 
e 473 58 4tTe 
a7 2825 fo 4542 
48 2563 6r 2075 
S448 6 = 3750 


48 has the letter r attached by mistnke 
in Bode.—No. 5% is called in the MS, 
= x Centauri, but this & an obvious 
mistake for xt. The BAC. calls 
this star amd its mear companion © 1 
and «2; but this is also a mistake for 
x a.andx a. The real « Argies is 
BAC, 4928, and is there 0 correctly 
lettered ; 60 is called y Mooocerotis 


a7 2 Argie 
1X Argos 












in BAC.; 63 is Plamstoed’s 1a 
Iivdre,; 66 & Bode’s star B im 
Machina Typographica, 

24 a Columiee — . 

a5 pArgds ..-.--- 

36 @ Centaurl Seavence 42 

27 ye Argie (Sie) . Feb : 

a8 pArghe ...-. rary 24, 1928 





43 
14 
15 
it 
7 
a 


19 
i 20 
ar 
22 


23 
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j errrenereeees 307 





43° & HE ncccnaccstacsnsece 4-42 
Pet es ae oe) 
glenn wowcescceesses 4” 446 





62 q Caring ...ceccecesecseeee 3.76 







63 @ Scorpil .. 





76 » Virginis. 
Nots.— No. 60s BAC. Gor8, marked 
as 4m, but having no letter attached. 





SeQuENCE 43. 
February 25, 1238. 
1 Sirius 


eevee Ae seasesnsesee GID 
2 Canopus ...-csroes O32 
gm Contaard wees esses veces. O46 





‘ som (ete) ed eeoes 








64 a Chammleontis .....0+00 


APPARENT MAGNITUDES OF STARS. 






: é Chamseloontis ......005 ses 453 
a@ Mali .....cceveeeccee anes 4.00 

67 2 Volantis. . Oy 
68 «Crucis . 64 
64 









7 Chansel. 


Nott.—Nos. gt and 44 ¢ Centauri, 
twice entered in the original MS, 


ee 


SEQUENCE 44. 
March 28%, 1838. 
At Sea, Crossing the Line, 


» OTO 
cee O23 
re 0.94 
+ O45 
« 096 
ass 
» 5.00 
SOT 
tat 
= Hg! 
4-87 
+ 
1.72 
1.85 
1.93 
147 
2.01 
217 
2.17 
3.17 
2.17 
2.317 





si nag Pa 12, 13 8 low, Reguins 
ery bigh; 14,15 y low, high; 18, 
19 Bac" hight a in cenith, 





The following short sequences and equal- 
Sania af aie mnie for the express 
of comnecting the — of 

te! “ad apd southern magnitudes. 
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water teeter 


Vil. or Caroli. ie. 
6 Argis. [re 


Shavmxce 45. 
April 14, 1248. 
At Sea. Lat. 17° N. 


1 Jupiter ........ poursisesdes ~ 
2 SUIS seeecessessserrorer 
3 Camopos coecees esses 







16 9 Urse 
18 


i Seer ees were 


Baa devaceet 
BB Ure. oe cece cere ee 


38 « Centuuri...... 
99 2 Corvicsscereecereacveress 
42 Sere easseies 


eer err errr) 





oer eee rere 


46 » Hydrm we ccceseceveeesece 
47 y Hydros 


PT eee eee eee eer) 


40 
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48 {Hyder . 
49 6 Ure .. 






$3 ¢ Virginis....... 
$4 B Virginia. eset ccnssascuunes 414 
gs & Urew.-.... Jeaainlae war nie 
56% Bootia 
57 9 Virgini« 
Notxs.—6, 7 Procyon at 75° altitude, 
Rigel at 30°; 13, 8 Crecis only 12° 
high whem observed; 22, 23 8 in 
Zenith, # at 35° alt.; 44, called 4 
Kootis in the MS., but y was no doubt 
the star obeerved. 


The folbowing triad is also recorded on 
this evening, 


1 8 Ure Mimoris, 
a y Cracis. 
3 « Polaris. 


Urs. Min. at 30° alt., the others at 
15° each, 








Sraunxcr 46. $ ag y Virgimis... se reeecee eee 
{ ac Cor Caroli ss... ees 
April 15, 0838. 


At Sea. Lat. 18° N, 


1 «¢ Uree. 












2 Castor, a 
3 a Unrse, 


44 Uren. 


a ec nseceeusnssscces 
3 Urew Mine oceans 





7 y Carinn cc use em ae 
a8 Cond cciccivicteiicren 
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Step 1.—Of the formation of corrected Sequences by the collation of several observed Sequences, and 
of the elimination of discordant and contradictory observations. 

(226) If observations of this natare could be made with perfect exactness, all sequences in 
which the same stars occur should present them in the same order of succession, in so far 
as it may not have been disturbed by a real variability in the stars observed. But as this is very 
far indeed from being the case, owing to the many disturbing influences, and the slight 
differences of magnitude between particular stars which have to be discriminated, it is necessary 
to fix upon some criterion by which the most probable order of arrangement can be discovered 
among a number of discordant ones. Such a criterion is supplied by an enumeration of cases, 
in which either of two stars (A and B), whose order is to be settled, has been declared brighter, 
and in which less bright than the other—allowing the greater number to preponderate. In 
case of equality of numbers, the equality of the stars must be admitted at least provisionally, 
and so far as direct comparisons are concerned, But it is a case of very common occurrence, 
that in arranging the order of three stars, A, B, C, although the direct comparisons between 
B and C leave it doubtful which of these two is the brighter, yet A may be found on a revision 
of all the sequences to be decidedly superior to C and not to B, having been compared on 
different oceasions with both these stars, but not both on the same night. In such a case we 
have ground for placing B above C, while otherwise it would have been left undecided which 
should be considered the brighter. 

(227) To determine therefore the order in which any two stars should be placed in a 
general sequence (could such be obtained) of all the visible stars, or their order of precedence 
with respect to each other, all that is necessary is to count the number of times that one of 
them (A) has been estimated as superior, and as inferior to the other (B). Jn such enumerations, 
an observed equality must be considered as counting both ways. If the superiorities on the whole 
preponderate, A must rank in precedence of B; if the contrary, B must take the higher rank : 
if neither, they must be set down temporarily as equal, or rather as doubtful, leaving the 
decision to implications arising from the comparisons of both with other stars. If there be no 
direet comparigon recorded between A and B, their order will, of course, come to be deter- 
mined solely by such implications. If, indeed, they have often been compared, an equality 
in the numbers of superiorities and inferiorities (especially if occasionally declared equal), will 
afford a presumption of actual equality not to be disturbed by such implications. And on the 
other hand, if seldom directly compared (once or twice for instance) strong implications 
arising from much wore frequent comparisons with other stars, may suffice to reverse our 
conclusion respecting their order, drawn from such direct comparison. 

(228) It might appear then that so much is left to judgment in such cases, as to induce 
uncertainty in the final result. But, in fact, it is only in the case of stars which really are 
nearly equal that doubts on such points ever arise. Push observation and reasoning to what 
extent we will, there will always be shades of difference too slight for certain discrimination ; 
and practically speaking, I am disposed (from my experience in these reductions) to consider 
a misarrangement to the extent of a tenth of a magnitude in one of our corrected sequences, 
arising from such causes of uncertainty, a3 a very unlikely occurrence. 

(229) It will occasionally happen, however, that real contradictions, arising from 
undoubted error of observation, will oeeur—and it is the spirit of this method to bring 
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clearly into evidence such irreconcilable discordances, while minor errors eliminate and 
destroy each other by a system of impartial combination. Thus, for instance, it will sometimes 
happen that a star D is placed, in consequence of direct comparisons, after several others as 
ABC, making the order A B C D, while in consequence of indirect implications of the nature 
above alluded to, the order D A BC would arise. In this case there is a contradiction; and if 
on examination of the sequences the faulty observation cannot be detected (which it very often 
may), the star D must be rejected from our corrected sequence; or it may happen that by the 
sacrifice of this single observation all discordances are reconciled. Thus, in sequences 14 and 
42, the star « Centauri is placed below v Argis and N Velorum, while in sequence 6 it is placed 
above them. The preponderance of direct comparisons gives v N « for the order of pre- 
eedence, But, on the other hand, in sequence 6, « is placed also above r Argiis, which star, 
from the accumulated evidence of sequences 6, 14,35, 38 and 43, is superior in brightness to 
both the other stars v and N, whence the order «rv N would result, Referring, however, to 
the original sequences, we find that the order «7 is the result of the single comparizon in 
sequence 6, and are therefore left at no loss to conclude that in that sequence « has been 
misplaced—and this observation being given up, the order » N x remains unimpeached. It 
may serve to show how small are the shades of difference which are thus brought into conflict 
if we refer to the numerical evaluation of the magnitudes of the stars in question in the 
subjoined catalogue of stars C, arranged in alphabetical order, where it will be seen that the 
actual magnitudes are as follows,—viz.: r Argds 3.60; v Argis 3,53; N Velorum 3.60; 
« Centauri 3.60,—the extreme range of discordance being no more than one-tenth of a 
magnitude. 

(230) The process practically adopted for the application of this principle to the con- 
struction of corrected sequences, (by which I mean sequences cleared of conflicting errors), and 
adopted for amalgamation into normal sequences, may be thus explained. Let any extensive 
observed sequence be fixed upon embracing a considerable amplitude in Right Ascension, 
and of which a great many stars occur frequently in other sequences,—as for example, 
sequence 6. Now, in the first place, it is clear that although there may be room for doubt 
whether particular stars really stand in that sequence in the exact order in which they ought 
to have been placed, there can be no doubt whatever that if 10 or 12 stars of the sequence, 
following in succession, be taken, the first in order of occurrence among them is really superior 
in brightness to the last; and that among all the 12 taken en masse, a general downward 
tendency subsists, thongh, possibly, here and there interrupted by error of observation in 
particular instances, Take, therefore, a certain moderate and easily manageable number 
(say 12*) of stars, the first in order on the sequence, and for convenience of inspection and 
brevity of writing, denote them by letters of the Roman alphabet, thus+ 


A = Sirius, E = Arcturus, I == Antares, 
B= Canopus. F = 3 Centauri. K == Regulus. 
C & a« Centauri. G =a Crucis. L= 8 Crucis, 
D=a Eridani, H = Spica. M= y Crucis. 


* | find that the use of a full alphabet, or twenty-six at a time, is more than can be easily managed without 
incurring risk of error: as the names of so many stars cannot be carried in the memory securely while looking 
down the observed sequences. 

+ » Argus is omitted, being known to be variable. 
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Each observed sequence is then to be consulted, and in every one in which two or more 
individuals of this list occur, they are to be extracted and set down (designated by their 
assumed letters) in order, omitting all the rest, in manner following :— 
















Order. Order, 
4 | BCEFPGHIL ABD 37°) CEDGFHL 
5 |ABCPHGLM 22 | HCEIGFHLM 33 .1GLME 
6 |ABCDEPGHIKLM 2% | ETH 39°) CDFGLM 
7 FGHKLM 30.7; BD 40 |ABEFGHLK 
19 |} ABCEFGHLM 32 |} ABD 41 | ABCGFHLM 
15 | CDFDI 3 | ABCDFGLM 42 ('CEIFG 
16 | ABCDPFI 34 | ABCDFGHLKM 43 |ABCGFLKM 
*CDIL 3 | D(F=G)L 4 |ABCEGHLKM 
36 | ABCDGLM 4 | ABEKL 





(231) The enumeration of relative superiorities and inferiorities is most compendiously 
and correctly executed by constructing a diagram in manner here represented : 


mee eo A 
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To fill in this diagram, we begin with the first sequence set down, viz., seq. 4; and since 
B is there declared to be superior to C, E, F, G, H, I and L, we place a dot above the hori- 
zontal line marked B in each of the vertical columns of cells headed with the other letters 
C, E, &e. in question. Again, in the same sequence, C being declared superior to EF G HI Ls 
a dot is placed over the horizontal C in the respective columns so indicated, and so on 
throughout the whole sequence. And the same proceas ia to be carried out through all the 
other sequences. If in any case (as in seq. 22, in the case of F and 1), a letter (1) is declared 
superior to another, F, which precedes it in the alphabet, the dot, instead of being placed above 
the horizontal line I, in the vertical column F (for which there is no cell), must be placed 
delow the horizontal line F, in the vertical column I. And to avoid mistakes in this (which 
otherwise are exceedingly apt to arise), the better way is to pursue the horizontal line I, from 
left to right, as if in search of the column F, and on arriving at the letter I at its right hand 
extremity, thence to direct the eye upwards along the column I till it encounters the horizontal 
line FP, under which the dot is to be deposited. These directions may appear trivial and 
mechanical, but nothing is really trivial by which in long and tedious processes attention is 
relieved, and mistakes avoided, 

(232) When all the sequences are so gone through, the next step is to determine from the 
comparative numbers of dots above and below each line, the order of succession of the 
letters: which is best done, systematically, by the con- 
struction of another diagram, as here shown. A vertical | A | BCDEFGHIKLM 
column and horizontal lines across it being ruled, all the B is] CDEFGHIKLM 
letters in their order, down to the last but one, are to be ac = [ DErcuikim NEPGNIELE 


placed in the cells of the column, and each subsequent a 
D FGHIKLM (DE) 


letter, as compared with any one preceding it in the ~ 
alphabet, is to be placed on the right hand in the appro- | Ee | FGHIKLM 
priate horizontal line if the preceding letter be found to [re feurkem rF | GHIKLM 
have more dots indicating superiority than the con- — 
trary; if fewer, on the left (as in the case of the letters [se [etsem : | ene : 
LK M in our example). If the numbers be equal, the | 8 | KLM “=p 
precedence must be left in doubt (as in the case D— E, =] I KLM : 
indicated by the sign —) if there be only one dot on each tl[e[* x 
part. But if two or more (aa is the case with H as com- 
pared with I), the stars may be declared equal (H = I), | L = 
provided no implications of the nature already explained 
arise to indicate a superiority in either. 

(233) This done, the order of precedence results, as a matter of course, with more or 
less consideration, as the case may require. In the example before us, it is 

ABCD-EFGH=ILKM 

or, restoring the Names of the Stars—Sirtus, Canopus, « Centauri, { Arcturus — a Eridani}, 8 Centauri, a Crucis, 
{Spica — Antares} 8 Crucis, Regulus, y Crucis. 

(234) If contradictory arrangements result by implication, as above explained, a minute 
examination of the numbers and of the evidence generally must be gone into, which will 
almost invariably lead either to the detection of some evidently faulty comparison, or to the 














L 
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conclusion that the stars concerned are really so nearly equal, that it is of little consequence 
which is placed first. Not unfrequently, however, it will happen that a star must be thrown 
out of the sequence altogether, as not determinable from the observations with that degree of 
precision which is required for the object in view. Still, in such a case, the limits between 
which its place falls should be noted as affording an approximate value of its magnitude when 
numerical values come to be assigned. Or it may find a definite place in some other corrected 
sequence. 

(235) We now proceed to the next stars in suecession of our original sequence (No. 6). 
And as in this case the lower star (y Crucis) has preserved its place at the bottom of the first 
sub-sequence (30 we may term these temporary groups), and as there can be no doubt of the 
superiority of Regulus to 8 and y Argiis, it will suffice to provide for the possibility of a 
change of order at the junction of the sub-sequence, if we make the last star of the first 
sub-sequence the first of the second, Denoting, then, the stars of this sub-sequence by 
letters, thus :— 


A= y Crick. E = 4 Seorpii. 1 = @ Scorpii. 
B = 8 Argas. F = a Trianguli. K = 2 Argis. 
C = y Argta. G = y Centauri. L = @ Centauri. 
D =e Argis, H =A Argis, M =« Arghs. 


collecting, as before, the sequences in which these stars oceur into one abbreviated synoptic 
view, by leaving out all intermediate stars, and following out, mutatis mutandis, the subsequent 
steps of our process, we arrive at the following order. 


ABCDFIKHLGM 
that is to say, y Crucis, 8 Argis, y Argds, + Argis, a Trianguli, 9 Seorpii, 3 Argis, } Argiis, 0 Centauri, y Cen- 
taurt, « Argis. 

The star E or A Scorpii is rejected from this, and left to find its definite place in another 
corrected sequence (its place being, however, certainly between y Crucis and a Trianguli), 
by reason of the doubtful comparisons B- E, C-E, and D+ E. Between D and [ also the 
direct comparisons leave a doubt; but as there is no such doubt with respect to the pre- 
cedences D F, FI, and IK, the place of I is sufficiently ascertained. 

(236) The star A (y Crucis), the last star of the first sub-sequence being left by this 
process at the head of the second, it is not necessary to re-examine (by a similar process 
instituted with four or five letters) the order of the stars Regulus, y Crucis, 8 Argis, and 
y Argis, which in the contrary event would have been requisite before the two sub-sequences 
could be connected into one. We may, therefore, proceed to form a third sub-sequence 
headed by « Argiis, the last star of the second, This treated in the same systematic manner, 
affords for the order of the third sub-sequence, as follows :-— 


« Argés, £ Argits, {a Lupi = « Centauri}, { Centauri, » Centauri, § Centauri, « Argis, 8 Hydri, « Argits, 8 Lupt, 
+ Centaurt. 


Proceeding exactly in the same manner, we arrive at a fourth sub-sequence (from which 
x Centauri, which occurs in the original sequence is rejected, its place, however, being certainly 
between y Trianguli and 8 Musee) viz..—: Centauri, @ Argie, a Musca, y Lupi, B Trianguli, 
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y Trianguli, + Argiis, v Argiis,} Crucis, N Velorum, 8 Musee. A fifth sub-sequence requires the 
rejection of A Centauri, and q Carine, and a sixth, of ¢ Lupi and y Volantis, and in all, the 
overlapping of the sub-sequences remains undisturbed. Assembling then the whole, our final or 
corrected sequence results as follows :— 


Sirias, @ Seorpil. « Centaari. p Carine. 
Canopes. @ Angfia, @ Argus. a Reticuli ?> 
« Centauri, d Argils. a Musce. a Centanri 5 — 
Arctarus - 8 Centauri. y Lapi. » Centauri. 

a Eridani, i y Centauri. B Trianguli. x Argus. 

8 Centauri. ¢ Argiis. y Trisnguli. 1 Caring. 

a Crucis, < Argus. r Argus. : Lapl. 
Antares. } : a Lapi. } > © Angus, @ Argus. 
Spica. « Centauri, & Crucis. B Reticuli. 

& Crucis, = Centanri. N Velorum « Crucis, 
Regulus. 4 Centanri B Mapcee. ¢ Centauri. 

y Cracis. @ Centauri, a Circini. a Carine. 

B Argis. « Argis. y Hydri. & Musce. 

y Argis. 8 Hydri. « Doredis. BAC. 3984. 

« Argls, » Argus. a Pictoris. | 

a Trianguli. B Lupi. w Argus. | 


(237) In general, however, as we get lower down in a sequence, it becomes necessary to 
pay continually greater attention to the overlapping of our several consecutive groups ; and in 
order to be quite secure, it is advisable to repeat the whole process with new groups, each 
consisting of the lower half of one of the old ones, and the upper half of that following it. 
Moreover, when we come down to stars of the 4th and lower magnitudes, it becomes necessary 
to embrace a greater number of individuals 16 or even 20 in a group, to give any misplaced 
star a full and fair opportunity of settling ultimately at its proper level in the corrected 
series. 
(238) Such is the treatment which each observed sequence has to undergo to convert it 
into a corrected sequence, capable of being employed in the subsequent part of our process. 
Each of the 46 observed sequences has been so treated. The process, though no doubt tedious 
and laborious, is one of no difficulty; and onee gone through, facilitates, in a remarkable 
degree, every succeeding step of the work. 





Srep [].— Of the Consilience of Sequences, or the Formation of Normal Sequences, by the partial or 
entire combination of several corrected ones; and of the Assignment of a Series of Provisional 
Magnitudes, to serve as a basis for those to be finally adopted. 

(239) Suppose that in any one sequence the stars A, B, C, D were found, arranged in that 
order—that in another were found D, E, F, G, so arranged—in a third, an arrangement such 
as BD GH, and soon. Then it is evident that, if no contradictory arrangements be found 
to occur in any of the other sequences, A B C D E F GH will be the true order to be finally 
adopted. 
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(240) From the mode in which the normal sequences are deduced, as above explained, it 
is only in comparatively rare cases that contradictory arrangements can occur, since each is 
formed on the total evidence of all the observed sequences, synoptically brought under review. 
Whenever they do so, it can only arise from different implications, causing diversity of judg- 
ment in the several cases, or from a conflict of the result of implications in one case with that 
of direct comparison in another. In such cases, the evidence on both sides must be revised, 
and if found to be irreconcilable, or to give no assured ground of preference, the star 


_ which causes the difficulty must be rejected from the normal sequence we are constructing. 


(241) As an example, let us take the stars usually considered as of the first magnitude, 
which occur in our 46 sequences, assigning to each of them a temporary letter, aa follows: -- 


A. Sirius. | G. Rigel. N. a Crvela, | T. 8 Crucis. 
B. Canopus. ] H. Procyon. O. Antares. ‘ U, Regulus. 
C. @ Centauri. 1. @ Eridani. P. a Aquilx, Vv. a Gens, 
D. Arcturns. K. a Orionia. Q. Spica, W. a Cygni. 
E, Capella. L. Aldebaran, R. Fomalhact, 

PF. Lyra. | M. 8 Centauri. 8. Pollux. 


The corrected sequences in which any two or more of these stars occur, and their arrange- 
ments in those sequences respectively are as below. 


Onder. aq. 






















Onder. 
3 j1¥ 2 GK ABCGHIKLNST 
4 | BCDMNOQT 21 |ABGIEKRV ADHIMNAQT 
3 |ABCMNT 2 | BCDMNOQT NT 
6 |ABCDIMNORQTU 2% | DOR CGHIKLMNST 
7 |GHKMN@STU 27 PRY ABDMNATU 
3 |ABCDMNAT 30 BGLKRLY ABCGMNAQT 
1s | CPIMNOPRVW 32 |ABGIKL CDMNOQT 
16 | BCIMOPRY 33 ABCGHIMNT ABCGHKMNSTU | 
18 |CPLIOPRTYV M ABCGHIKLMN ABCDGHKLN@TU | 
ABDEGHKLSTU 





19 | GHIKLNS 3% GHIKLNST 





Examining these, we find that F (a Lyre) cannot be exactly placed, but that the alpha- 
betical arrangement is everywhere followed, with the single exeeption of the order R L instead 
of L Rin sequence 30, Now, there is no other sequence in which R and L occur together, 
and this single direct comparison which might have been influenced by some accidental 
circumstance (as altitude or moonlight), cannot be allowed to stand against the strong impli- 
cation of sequences 15, 16, and 18, in which R is declared inferior to M, N, O, and P,—all of 
them inferior to L. Granting, then, that Lyra is rightly placed (as, indeed, I find it to be by 
subsequent observation made under more advantageous circumstances—it being a low star at 
the Cape), the final arrangement of the stars in question will be in the order in which they are 
above set down, 

(242) The object of the formation of a normal sequence being to obtain if possible, or as 
far as possible, an extensive and equal hold apon all the observed and corrected ones, the 
successive groups of stars to be brought into comparison with each other must be composed of 

4e 
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stars differing only by moderate intervals in respect of brightness, chosen from among all the 
sequences. The groups, therefore, must for this purpose be as large as can be securely 
managed ; and in treating them according to the method described in Art, (230, 231), (using, 
however, now the corrected instead of the observed sequences), it will be found that by far the greater 
number will drop out for want of mutual direct comparisons, Nevertheless, it will be found 
possible to preserve an unbroken chain or scale of magnitudes down to any grade at which we 
may think fit to stop. I have purposely limited myself to the fifth fil magnitude, and shall 
here present the resulting sequence ; suppressing, however, all the work (which is exccedingly 
voluminous, and which it would answer no good purpose to publish), as well as the corrected 
sequences themselves; which, however useful, and, indeed, indispensable, as steps in the 
process, offer no other point of interest sufficient to compensate for the space they would 
occupy. Nor is it necessary to refer to them as a test of the correctness of the work, since the 
normal sequence resulting from them, once obtained, may be teated by comparing it (in the 
mode already dwelt upon), with the whole mass of the original sequences; and has, in fact, 
been twice subjected to this ordeal, by breaking it up into two distinct systems of mutually 
overlapping groups, and found to be sufficiently coherent and consistent with the totality of the 
evidence to answer every purpose for which it is intended. 


Normal Sequence (A) resulting from the Consilience of corrected Sequences, and subsequently verified 
by direct comparison with the observed Sequences. First step to the assignment of numerical 
values as provisional magnitudes of the Stars it comprises. 
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(243) The first step which is here made to the assignment of numerical values to the mag- 
nitudes, is based on the following principle. The first column of numbers contains (so to speak) 
the rough magnitades as set down in the catalogue of the Astronomical Society ; that being the 
system of magnitudes to which, on a general average, it has been resolved to conform, agreeably 
to what is stated in Art. (217), These, it will be observed, run very unequally; and it is 
sufficient to cast an eye down this column to be fully satisfied of the necessity of a reformation 
in the practice of astronomers in this department of their science. In order, in some degree, 
to smooth down their grosser irregularities, and prepare them for graphical interpolation by 
means of a curve, the second column of numbers exhibits for each star the mean of its own 
magnitude as stated in the former column, and those of the two stars immediately preceding, 
and the two immediately following it in order. Thus, 2.1, the number in this column opposite 
to y Crucis, is the mean of 1, 2, 24, 2), 24, the rough magnitudes of the five stars, among 
which y Crucis occupies the middle place, Taking now the numerical order of each star from 
the beginning of the sequence for an abscissa, and erecting, on a chart of engraved squares, an 
ordinate equal to the mean so derived for that star, a series of points is obtained, still very 
irregularly disposed, but in which it is easy to recognise the prevalence of a tendency towards 
the formation of a curve of magnitudes, which is accordingly drawn, on a general impression 
of its whole aspect as agreeing best with the distribution of the points laid down, entirely 
regardless of the abrupt and irregular undulations they would appear to indicate, which are 
manifestly caused by enormous errors in the original magnitudes from which we set out; as, 
for instance, that of 5 assigned as the magnitude of @ Scorpii, 2 to a Columba, 5 to q Carine, 
&e. This curve is then read off, and the readings set down in the last column, which 
therefore exhibits a scries of magnitudes which, while they tend always in the right direction, 
conform to the system of our adopted catalogue as nearly as the errors and contradictions 
of that system will allow; and are therefore fitted to afford a consistent basis to our farther 
operations, 

(244) The earlier part of the seule is arbitrary, and is founded on a purely imaginary— 
perhaps a fenciful idea of the rounding off of the curve at its origin. It suffices, however (which 


336 OF THE FORMATION OF NORMAL SEQUENCES. 


is all that is at present needed), to keep the order of the larger stars distinct. Theoretically, 
correct numbers can only be assigned by photometric measurements, with which, in this stage 
of the inquiry, we have no concern. 

(245) This first approximation being made to numerical values of the magnitudes of all 
the stars in our normal sequence, places it in our power greatly to extend that sequence, and 
to take in a multitude of stars whose magnitudes are on the whole quite satisfactorily defined 
by the corrected sequences in which they occur, but which were rejected, or which dropped 
out for want of connecting links referring them strictly to their immediate predecessors and 
successors in the scale. Take, for example, 8 Ceti. This star in the corrected sequence No. 21, 
is found between § Argés (2.55) and « Orionis (2.68), being the only star in that sequence 
intermediate between them. The arithmetical mean between these values is 2.61. Again, in 
the corrected sequence No. 28, I find interposed between a Arietis (2.48), and § Hydri (3.23), 
three stars, 8 Ceti, and a Phonicis, and « Ceti, from which, supposing these arithmetical 
means equidistant from each other and the two extremes, we find the value 2.67. And, again, 
in the corrected sequence No. 30, I find 8 Ceti singly interposed between  Arietis (2.48) and 
« Orionis (2.68), which affords a third value 2.58 for the numerical expression of its magnitude 
on this scale. The mean of these three determinations 2.62, which may be regarded as the 
magnitude (on this scale) within very moderate probable limits of error. 

(246) So, again, to take another instance, in the case of a Circini, Jn corrected sequence 6, 
it is found to occur singly interposed between N Velorum, 3.63, and y Hydri, 3.80, which 
gives as a medium value for the star in question, 3.71. In corr, seq. 14, it occurs in like 
manner singly interposed between 8 Musew, 3.63, and w Argus, 3.04, whence arises 3.78 as 
another interpolated value. Again, in cor. seq. 23, it stands as the second of four stars 
interposed between 6 Crucis 3.55 and » Lupi 4.21, whence we get 3.81 for a third value, In 
cor. seq. 42, it is singly interposed between 8 Musew, 3.63, and q Carine, 3.82, giving 3.72; 
and, lastly, in cor. seq. 43, it is the first of two interposed between 8 Musew 3.63 and a Pictoris, 
3.87, whence we get 3.71 for an interpolated magnitude. Assembling these five results, and 
taking their mean, we finally arrive at 3.75 for the provisional magnitude of a Cireini. 

(247) In this manner provisional values of all the stars which occur in the corrected 
sequences interposed between the stars of our normal list have been obtained, and a new and 
much more extensive normal sequence constructed by inserting them in their proper places 
among the stars of that list. This sequence has then been treated exactly as the original normal 
sequence of which it is an extension, and is presented below. Col. 1, contains the names of 
the stars; col. 2, their rough magnitudes from the catalogue; col. 3, their equalized magnitudes, 
and col. 4, their interpolated magnitudes read off from a curve constructed as already ex- 
plained. The stars of the first magnitude, as low as 8 Crucis inclusive, remaining unchanged 
in this process, are omitted. 
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tion of Stars from the corrected Sequences. (Italics indicate Stars which occur in Sequence A.) 
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(248) Five stars, viz., a Phenicis, ¢ Ophiuchi, « Scorpii, 6 Herculis, and @ Eridani, which 
occur in the corrected sequences having been accidentally omitted in the process by which the 
provisional magnitudes in this list were obtained, are here inserted in their places, but without 
annexed numbers. As their omission from smong the data cannot have the smallest per- 
ceptible effect on the final result, it has not been thought necessary to go over again the whole 
of the subsequent work on that account. 





Stee III, Of the Complete Interpolation of the observed Sequences, the conclusion of an Independent 
Numerical Result from each Observation of each Star, and the assemblage of their results for the 
Jinal Determination of its Magnitude. 


(249) The whole of the work, up to the actual point at which we are arrived, is merely 
preliminary, and has for its object to enable us to assign to each star, in each observed sequence, 
a numerical magnitude which shall be at the same time individual as regards that particular 
sequence (i. ¢., affected with the peculiar errors of observation which prevail in that sequence), 
and yet comparable with the general scale of magnitudes which prevails through all the 
sequences collectively, 

(250) To this end, in every observed sequence, opposite to each star therein which occurs 
in the extended normal sequence B, is to be written the provisional numerical magnitude 
assigned to it in the last column of that sequence, leaving the intermediate stars without 
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numbers, If the sequence, then, were corrected ones, or if they were free from error of 
observation, the numbers so written in each would form an uninterruptedly increasing series, 
each being greater, or, at all events, not Jess than all which follow it. In many they do 50; 
and in such cases all that remains to do, is to interpolate 
values to fill up the blanks on the principle already 
explained in Art. (245). But in other instances such is 
not the ease, owing to accidental error in the observations 
themselves, and to possible remaining error in the pro- 
yisional magnitudes used, which, though not considerable, 
certainly must, in some cases, affect the order of the stars, as 
arranged by them alone. Thus, to take an example: in 
sequence 20, the stars succeed each other in the order here 
set down, and the arithmetical order of precedence is in- 
terrupted in the cases of a Leporis and ¢ Canis, in the 2d 
eolumn annexed, Taking, then, a chart of engraved 
squares, laying down points corresponding to the abscissas 1, 2, 3, 8, 9, 10, 11, and the 
respective ordinates 2.84, 3.00, 2.96, 3.71, 3.69, 3.74, 3.76, and passing an interpolating curve 
among them, we find, by reading off its ordinates for all the abscissas from 1 to 11, the values 
set down in the last column, not only for the seven stars which furnished the original (bat now 
abandoned) points, but also for the four intermediate ones. And thus we proceed in all similar 
eases ; only, in constructing these curves, we must be careful to keep as near fo all the points as 
the condition of a continual increase of the ordinate will allow, 

(251) In cases where the intervals are large, as they sometimes are, a good deal of 
discretion and latitude must exist, especially where the intervals are irregular, and the number 
of intermediate stars considerable. Error is thus, of necessity, induced. And it would seem, 
moreover, that by adopting the newly interpolated magnitudes for the normal stars as well as 
for the intermediate ones, to the exclusion of their provisional magnitudes, we are undoing 
what we have taken considerable pains to do, and in effect reviving and bringing again into 
view errors of observation which the object of all the former part of the process was to smooth 
down and obliterate. An attentive consideration of the several steps will show that this is 
unavoidable, and that in no other way can the sequences be impartially treated so as to preserve 
a due relation between the interpolated and the normal stars. And when the individual results 
for stars which occur in several sequences are assembled, and means taken, the normal 
magnitudes are found to be, in effect, very nearly indeed re-produced, as will presently 
appear, 

(252) The process above indicated haying been carried out in each observed sequence, so 
far downwards as the normal list B extends, and a dotted line ......... drawn in each 
sequence below the last normal star which occurs in it (as in sequence 1, below + Scorpii—in 
seq. 2, below a Are, ke.) each star above such dotted line will have assigned to it a numerical 
magnitude comparable with all the rest. And these are the values which, so obtained, are set 
down opposite to the names of the stars in all the observed sequences above recorded. A 
general index then being made of the stars which occur in all the sequences, all the individual 
values so found assigned to each star are assembled together, Of these a final mean is taken 
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in those cases where the star only oceurs above the dotted lines, reserving the cases of stars which 
vecur in some sequences above, and in some below them, and in which, therefore, all the 
values cannot yet be assigned numerically for subsequent determination. 

(253) Table (C) annexed below, exhibits this assemblage of individual results, according to 
an alphabetic arrangement, which makes it easy to refer to it for any particular star whose 
magnitude may be wanted. The mean results which lave no asterisk (*) annexed to them are 
those obtained in conformity with the conditions of the last article, and which depend directly 
on the normal stars alone, or which are themselves normal. 

(254) These values, when obtained, are used to continue the interpolation downwards below 
the limit where the normal stars cease to afford us their aid. They are treated for this purpose 
exactly as described in Art. (250, &e.), and the interpolating curves being constructed and read 
off, the resulting magnitudes are attached to their respective stars below the dotted line, which 
done, another double dotted line is drawn (when necessary) marking the lower limit of this 
second or supplementary interpolation in each sequence; as, for instance, in sequence 1 below 
9 Scorpii, in 2 below y Arm, &c. And proceeding with these valoes, as with those of the first 
interpolation, the results are obtained which in Table C are marked with a single asterisk (*). 
These, again, are employed to continue the interpolation yet one stage lower, below the doubly 
dotted line, by which a few more (confessedly very precarious) results marked with two asterisks 
(* *) are obtained. 

(255) There still remain outstanding some portions of the sequences which, for want of 
data in accordance with the normal data of sequence B, cannot be interpolated. These we must 
leave till farther observation shall enable some future inquirer who may be disposed to follow 
up this subject on the plan here sketched out, to interlink them with the general mass. Nearly 
the whole of sequence 29 ia in this predicament, and the greater portion of sequel 27. Mean- 
while the number of stars (452) to which, now for the first time, magnitudes upon a systematic 
plan have been assigned, is considerable enough to serve asa fair specimen of the practical 
application of our method. I may add, too, that since my return to England I have been, and 
aw still, engaged in extending its application to the northern stars, with some perseverance, 
and I venture to hope not without some corresponding degree of success. Sixty-one sequences, 
in addition to those above recorded, have been observed and partially reduced, and where com- 
pletely so, and brought into comparability with the southern sequences by means of the inter- 
tropical stars common to both series, will afford a uniform system of astrometrical nomenclature 
on which I have every reason to believe considerable reliance may be placed. This work, 
however, besides that it is as yet incomplete, cannot properly find its place in a volume of 
Southern Observations. 


RESULTING MAGNITUDES. 
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(C) Assemblage of individual Results from the Interpolation of the observed Sequences, and final Deter- 
mination of the Magnitudes to be adopted. (For Stars brighter than Regulus, see the Magni- 


tudes assigned in the Normal Sequence, A). 


N.B. The first sumbers in each line refer to the observed Sequences, from which the others, expressing the Magnitades whoee 
mean ls taken, are derived, 
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@ Corvi, 
23 4-61 
23 4.61 
35 468+ 
* 4.65 
a Cygni. 
16 1.95 
Very doubtful. 








a Doradie. 
4 3-78 
16, 3.32 
a1 3-78 
jo 3.30 
35 b75 
76 5.32 
7 ot 
38 379 
39 3-Ba 

3-80 

a@ Fornacis, 

28 oe 455 
@ Geminor. Castor. 

? 1.97 
9 1a 
35 1.67 
rt) 252 

1.499 
a Grais, 

3 1.47 
15 1.63 
16 1.67 
8 1.67 
ar 8.67 
27 1.67 
40 1.67 

2.66 

« Herculis. 
a6 ya8 

Variable. 

a Horalog. 
.yi +17 

a Hydre. 

? 2.53 
19 2-08 
4 341 
35 175 
36 2.32 
37 2.34 

z 2.41 
39 249 





42 242 
41 2.30 
aad 3.29 
43 2.30 
44 a7 
4 2-30 
s 2-46 

2.30 

Variable ? 

a Hydzi. 

3 306 
17 3-46 
3a 3-26 
28 383 
3? 3-37 
36 3-62 
7 3-73 
9 3-45 

* 344 

Variable? 

@ Indi. 
16 3-63 
Ww 3-75 
as 3-55 
ay 3-48 
3-47 
a Leonks Regtlus. 

6 1.62 
7 1 
a” 
3 1.80 
40 1.62 
43 1.62 

61 

a Leporis. 
19 2.33 
as 2.99 
2 3-05 
3° 2.94 
33 3-95 
35 2.80 
46 3-08 
37 345 
38 3-15 
9 303 

3.00 








a Libre. 
% i 
26 cl 
45 3-5 

4.12 

a Lupi. 

5 2.80 

6 2.80 

10 2.80 
ih 81 
2 Ba 
13 283 
34 2.84 
26 2.84 
43 2.83 
2.Ba 

@ Musee, 

6 3-35 
4% 3°36 
25 3-66 
35 3-45 
38 34 
4 3-35 

343 

a Norme. 
23 & 4.67 

a Ophiuchi. 
26 2.67 

a Pavoais. 
14 255 
15 2. 
16 2.2 
8 2.33 
pti 1.99 
a7 2.50 
a9 2.40 

2.93 

Varisbic ? 

a Pogesi. 
16 2.65 








a Phornicts, 
3-64 
F 2-92 
21 3.62 
28 2.92 
jo 2.76 
3.78 
a Pictoris, 
6 3-82 
16 3-$6 
at ibe 
jo 3-Bo 
35 
36 Br 
37 y8r 
38 377 
39 378 
43 3-78 
377 
a Piscium. 
28 4-13 
H +44 
* 419 
a Reticuli. 
6 3.57 
16 3.37 
aa 409 
3° 3487 
3 4.02 
3 347 
37 347 
39 345 
sgt 
a Serpentis, 
45 3-44 
a Toucan. 
3 340 
16 3-33 
17 3-30 
ar 39 
37 3-08 
30 363 
3-32 


342 





@ Triangali. 
5 383 
6 2-34 
? 3-23 
13 2-34 
15 2 
16 2.23 
33 2.33 
42 2.23 
+3 3-33 
2.23 | 
a Urse. 
ree 1.94 
45 1.96 
1-94 
a Urem Mim. 
Polaris. i. 
46 259 
a Volantis. 
9 #5 
2 465 
id #53 
76 4-83 
466 
8 Aqaarii- 
27 2.85 
8 Arm. 
2 3-50 
2 3-12 
* 3a 
6 Argus, 
5 2.06 
6 S.08 
7 2.01 
15 2.08 | 
a zor | 
22 Lge f 
23 21 | 
24 a.at 
35 ant | 
32 195 
33 2.01 
34 2.41 
35 1-99 
36 2.08 
38 2.04 
9 1.99 
40 ail 
pty 2.08 
43 2.00 
3.05 





8 Arietis. 
30 349 
8 Aurige. 
45 2.58 
8 Bootis, 
45 * 3-80 
8 Cancri. 
35 427 
% Canis. 

7 a.g8 
19 2.41 
20 2.64 
33 ruby 
33 2.64 

4 2 
eis 
48 253 
99 2.58 
41 2.64 
2.58 
B Can. Min, 
z0 2.20 
3 pbs 
3 349 
37 + 
34t 
8 Capricor. 
27 333 
8 Ceri, 
16 2.24 
21 2.51 
28 2.66 
3° 243 
246 
B Chamel. 
8 49i+ 
38 4-73 
43 ere 
we 480+ 
B Columba. 
20 3-62 
a1 3-73 
33 3-37 
37 M7 
3% per 
zGn 
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8 Corvi. yo 3-37 
a.fo % 349 
ad 2.94 36 4-62 
4 2.93 7 3-73 
33 2.55 9 4-19 
5 3.00 ; 
35 3-19 +87 
aa 2-95 Variable ? 
43 








| 
{ 
4 2.93 | 
4 2.93 
— 17 
3-95 ion 
-—— 8 Leonis. 
7 Lot 
 Crateris, 38 1.66 
4! 4.66 40 2.504 
ee + 3.55 
4 2.68 
8 Dorada. 283 
20 4-67 : 
30 +40 Rejecting 1-91 and 
“ 3-93 2.50 + 
37 3-97 
39 +58 B Leporis. 
jt a9 342 
20 341 
—<— ar 272 
a 33 330 
B Eridani. 3 2.97 
19 420 3 3-36 
30 3-06 37 3-39 
32 3-44 38 3.58 
3 3-06 19 314 
3 $45 = 
a 3-35 
3-26 Probably variuble. 
8 Gruis. B Libre. 
3 #46 4 31 
15 ba 26 3 
16 2.36 45 2.99 
at 2.22 Reis 
37 2.36 307 
38 2.36 ann 
40 2.46 
33 2.36 8 Lupi. 
— a 2.99 
2.36 6 4-38 
19 3-33 
- —-| a0 4.00 
1% 3.02 
8 Herculis. 14 3.39 
26 4.03 26 316 
4a 3-42 
8 “ydre, Lid 
35 eas aM 7 
——. 4 363 
i} 3.32 
A Hydri. 25 3.60 
FY 719 35 3-53 
3-08 38 zat 
16 4-19 42 3:66 
17 3-19 43 3-60 
an 3-17 —_ 
28 3-19 3-67 











8 Nore. 
23 4-68 
8 Octantis, 
17 450 
B Pavonis. 
17 3-91 
27 q01 
* 3.96 

A Pegusi. 
16 2.78 
3 354 
aI 3-34 
zo 401 
3.80 

8 Pictorie. 
36 +23 
8B Reticali, 
6 4:39 
at 4$2 
zo +58 
35 456 
37 +53 
#53 

& Seorpii. 
1 3 
a6 2.88 
a na 
2.96 
8 Serpentis. 
26 4.00 

8 Teuri. 
39 2.20 
45 243 
34 

8 Toucani. 
3 3-85 
a 404 
3° #15 
400 














8 Triang. 
6 345° 
4 355 
33 35° 
ia 3-35 
43 34° 

346 
B Tuhi. 

2 me 4.76 

B Ura. 

4 2.78 
ui 2-96 

3.97 
8 Urse Min. 
46 3.46 

Variable. 

8 Virginie. 
#1 414 
2 Volantie, 
ud 451 
ES) “$1 
30 wk 
36 #41 

457 

7 Apodis. 
8 4-82 

y Aquile., 
"7 341 
27 2.73 

3-97 

Very doubtful 
y Are. 

co 3-82 

y Argus. 
i 2.06 

zett 

7 aan 
1% aan 
tg 2.32 
21 2.33 
a2 1.92 
zt 2.08 
24 2.01 
35 2.08 
33 sae 
33 4-10 


34 2.04 
35 2.25 
36 2.09 
38 gt 
39 2.16 
40 2.0% 
45 2.41 
42 a.at 
43 2.01 
aod 47 
208 

y Bootis. 
45 340 
46 3-36 
3.98 
y Cank 

19 3-724 

39 481+ 
44 458 
* 470 





27 *& 4,98 
y Centanri, 
§ 3.73 

B27 s 
7 2.87 

10 2.71 
"1 2.71 
1 2.67 
13 2.97 
4 ugr 
a2 2.7% 
23 3.72 
38 2.94 

47 2.72 
43 2.71 
43 2.62 

2.68 
y¥ Ceti. 

39 434 
y Chanel. 

+65 

33 +7 
43 491 

* 476+ 
y Coeti. 

v 492 
y Columbe. 
Ww 49! 

















+ Corvi. 

7 2.70 
14 2gt 
12 2.86 
23 2.90 
35 297 
42 2.490 
44 2.96 
45 $-02 
46 2.90 

2-90 

y Crateris. 

15 * 462 
y Crocis. 

5 1.72 

6 1.92 

7 1.72 
43 1.72 
23 2.30 
33 1.86 
% 1.92 
36 1-93 
33 1.73 
39 1.92 
4! 4.72 
43 1-78 
43 1.73 

174 
Rejecting 2.30. 

y Dorndiis. 
a1 4.87 
3° 483 
37 4-87 

486 

y Evidani. 
a8 3-99 
at 3495 

* 4-94 

y Geminor. 

7 2.40 
19 2.52 
36 2.50 
39 2.50 
4 2.63 
4 2.50 

2.58 
y Gris. 

a6 3-85 
17 3-57 
at p70 
a7 344: 
yo 3-45 

3-66 


NUMERICAL MAGNITUDES. 














y Hydre. y Orionis. 
14 423 7 2.08 
42 3-52 19 1.92 
43 3-57 20 a 

— ar 2.33 
3-46 33 242 
33 24g? 
4 1.97 

y Hydri. : ane 

3 375 3% 3.33 
375 43 1.99 

16 375 

17 or 2.0 

21 3- Vv. 3 

30 377 ariable 

35 3-77 Co 

36 3-70 y Pavonis. 

BOOS | a ge 

39 375 zu 35 
3-72 # 4.09 

Very doubtful or 
variable. 

y Leonia. 

+ 2-42 

+ 1.95 y Pegs. 
38 2.6 36 3.05 
40 3.3 
43 242 
u aged y Phonicis. 

= 3 3.61 

#1 39° 

hited 3° qui 

Rejecting 1 — 
iB 195 ais 

y Leporis. y Pictoris. 
a6 4:12 
a $35 34 495 

% 400 
y Reticali, 
30 498 

y Libre. iv GT 

6 
- ae 495 

y Lapi. y Sagittar. 
i 5 ad 2 4,58 
338 

ro 338 

1 34 

BE 3.48 y Scorpii 

1 3-45 26 3-98 

2 398 

4 3-36 rae 
3-46 y Serpentis, 

a6 ee 4.36 

y Muscm. 

14 4.66 y Toucani 

38 47° a $44 

43 tee 30 443 
4-57 +44 











y Trisngali, 
6 3-52 
1% 4-40 
33 3-53 
4 3 
43 3-§2 
St 
y Tult. 
' 3-6 
2 3-42 
42 p7TO 
=“ 3-72 
y Ure. 
+ 2.62 
ti 2.490 
251 
y Virginia. 
7 3°. 
14 3.0) 
aa 2.95 
23 3-13 
2 3-45 
3 3-00 
el 293 
45 3-17 
2-97 
3.08 
y Volants. 
6 4-624 
ar 428 
a #37 
4 450 
35 +77 
36 428 
37 435 
38 4-28 
39 428 
4: 4.28 
43 4.28 
+15 
22 Apodis, 
43 64 
& Aquarii. 
a7 479 
38 giao 
zdo 
2 Aquilm, 
18 4.64 














2 Angas. 
5 244 
6 2-44 
7 2.58 
13 ade 
a hg 
i+ 3-35 
a§ 3.29 
36 oe 
37 pina 
38 uy 
9 2.90 
41 2.44 
+ Fog 
43 244 
242 

é Bootia. 
45 3-70 

é Canis, 
? 2-94 
19 2.45 
20 2.40 
at 2.54 
33 33 
33 a1 
34 226 
4 2.45 
FY 2.42 
37 2.30 
3 4.37 
39 2.26 
40 2.50 
41 2-44 
+3 2% 
2.92 
@ Capricorni. 
a7 4.20 
6 Centsari. 
V.- ae 
2.9% 
13 3-00 
4 4-00 
a2 1.95 
38 2.92 
48 gta 
43 p10 
43 300 
2-99 

# Ceti. 
yo PS 1 
& Chama, 
& 453 
38 475 
43 +55 




















2 2 Columba, @ Hyde. 
7 ? 3 8 
3 +9 a Pe 4 
3 $29 
# Core. 37 443 
7 3.20 — 
14 345 +45 
23 3-05 
33 FAL A 
45 3-35 ? Leonia. 
42 340 7 2.95 
43 gett 45 2.96 
+ 3-25 46 2.85 
# 3:35 — 
— 2.92 
333 — 
= a ji 
Crateri, fy. “ls 
35 zo cs 
s. 6 6 aL 
re 3-35 ph, 
ta 395 
3-34 2 393 
2 $93 
i¢ 345 
& Crunch. 36 3.95 
6 3-58 # $93 
% 332 
23 a 
23 Hr ofa 
ba 
+ rm é Maser, 
38 367 6 4-6a+ 
4 3.60 3 +79— 
42 46 omen 
43 3 Mean 4-7! 
— i4 4.60 
357 38 4.67 
43 go 
* Doradis. * 460 
an 4-99 — 
30 ce 
“ ass 6 Ophinchi. 
—=— 26 3.00 
8g a : 
@ Eridasi. & Orianis. 
28 +7 7 3-30 
29 43 19 2.55 
3” + 20 2.74 
_— au 2.65 
ee 4.52 3 3.7 
43 2.62 
? 4 Gruis. ‘ot 
3 439 
’ : & Pavonks, 
2 Gruis. | 7 4-00 
3 #36 
z Horolog. | * Phornicis, 
a7 495 a Her 
--— | 39 #75 
é Hydrm. 428 
35 4.66 Doubtful. 
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@ Reticuli, « Canis. 
3¢ 5.03 ? 1.89 
a7 4-96 19 1.39 

—_ 20 1.77 

* 499+ ai id 

— ee ag 1.B9 
2 1, 

2 Sagittar, He ee 

2 2.99 4 1.38 
17 3-35 35 99 
18 2.99 36 177 

— 37 189 

*% yu 38 175 
990089 

a 41 1,89 

% Scorpii. 43 1.94 

1 2.36 +4 1.29 
a on 186 
rt 2.56 

2.46 ¢ Contenri. 

; 2.84 
2.23 
| 8 Serpentis. 10 2.33 
i 2.21 
sll da tn t aaa 
Sa ae 2.80 
é Toucani, 14 — 

23 2. 
qe 4A re aflo 
43 2.84 

@ Virg 2.82 
aj 39° 

« Ceti, 

é Volantis, 33 4-87 
31 456 
ye 456 ¢ Chamel, 
4 99 ry 
a3 484 3 il 

459 43 $9tt 
* 436+ 
« Argus. ae 

‘ 2.37 « Columba, 

6 2.17 7 +39 

7 4.17 — 
13 a.tT 
ar a38 £ Corvi, 
33 3-37 14 3:28 
4 2.17 22 341 
q6 0. BET a3 $438 
38 2.10 25 $32 
39 2.08 35 348 
rts) a¥7 3 poo 
41 3.33 rt 3.06 
# 3-30 43 340 
43 3-87 + 33" 
44 R87 4 33! 

2.98 3.28 

« Bootis. « Crucis. 
45 2.70 6 460 
46 2.73 4 eto 
a 22 eto 
2.7% 23 4-60 











35 460 
33 4-60 
43 $84 

46 

« Doradas. 
an +96 
39 496 
4 496 

+96 

« Evidani. 
a3 446 
3 434 

* 440 
« Greis. 

3 $33! 
at + 
27 3s 
30 +95 

397 
Rejecting 3.33 
e Hydra. 
35 372 
« Hydri. 

3 ba ae 
2 4358 
qo a9 
37 

a44 
« Leonia. 
45 * 345 

« Leporis. 
20 385 
37 344 

3-84 

¢ Lopi. 

To 402 
™ 405 
m 405 
359 
2 eee 
4s 399 

400 

# Ophiuchi. 
26 4.00 





| 








« Orionis. 
7 2,00 
tg 1.97 
20 1.89 
a1 1.89 
33 177 
33 1.40 
3+ 1.98 
35 1.77 
36 1.89 
33 1.85 
9 177 
43 oe aad 
wy 

« Pavemis, 
7 * #33 

« Pegasi. 
16 2.51 
a7 2.64 
2.56 
+ Phoenicis. 
3 397 
2% 435 
Sid 45° 
428 

« Reticuli, 
at 495 

3° §.on+ 
7 495 
* 4O7+ 

« Sagittarii. 
2 2.37 
15 2.25 
16 2.26 
13 2.28 
2.26 

« Scorpii. 
1 2.72 
2 2.58 
ry 2.73 
295 
« Serpentis. 
26 #437 

¢ Toucani. 
3 +96 
at 4-70 
yo +97 
488 


s Urae, 


44 1.97 
45 179 


1,88 





« Virginis. 
45 urn 





4 Volentis. 
at ely 
je 4-85 
cod 49° 
36 4-32 


485 
= Aquile. 
13 ook 3.45 








& Canis. 

9 3-65 
20 369 
3 3.66 
29 jae 
7 369 
39 3-69 
+53 

= Centauri. 
5 2.96 
6 21.94 
10 2.91 
an po 
12 pas 
13 2.38 
14 2.98 
22 304 
26 2.30 
43 2.38 
43 jet 
2.96 


2B oe 4.86 
£ Crees. 
9 456 
38 37 
74 
% Doradas. 
at 493 

36 495+ 

* +944 

















|i en onal fa 
i 


3 +19 
£ Hydre. 
35 44 
? 3-71 
44 4.2 

3-45 
Hydei. 

3 ated 
at 492 
430 5c 
37 5.02 

$.c0 
= Leporis, 
20 99 
= Lupi. 

é tt 
10 4007 
i 409 
13 491 
4 +°5 
ba 4+°7 

4-11 

= Opbiwehi, 

26 2.97 
£ Orionis. 

7 2 
19 2.8 
20 2.03 
ES | 1.97 
32 2.04 
33 8-95 
4 1.38 
35 1.99 
3° 1.97 


NUMERICAL MAGNITUDES. 




















38 1.98 
9 1.499 
43 1.97 
2.01 

Tt Pavonis. 
17 +56 
{ Phinichs. 
$93 
Bd S47 
rea 

= Sagittar. 

3 27 
17 3-34 
“1 

ft 2 Scarpii. 
bed +34 

= Towesni, 
3 4.62 
at 4.62 
xe Sd 
471 

= Urs, 
43 2-45 
+ 2-54 
2.59 

© Virginia. 
23 4-70 
26 406 
3-88 

£ Volantis. 
at 473 
~~ 74 
Hu 460 
36 474 
39 73 
471 

9 Bootis, 
26 3-04 
45 p08 
5,06 








» Cank 
19 2.96 
20 2.84 
3% 2.84 
36 280 
38 2.83 
19 4.82 
41 Ry 
43 2-83 
2.35 
4 Centauri, 
5 2.96 
6 * 
10 23 
ax 248 
32 2.93 
13 2.91 
14 2.40 
26 2.91 
42 2.98 
291 
» Ceti. 
ai 4-03 
ut +29 
* 406 
» Crock. 
9 460 
9 Eridani. 
a8 4-63 
3! 438 
¥* 450 
y Hyder. 
35 * 467 
y Leporis. 
20 #09 
a Laspl 
ve #10 
irs #10 
23 410 
#10 
9 Ophinchi, 
26 2.89 
4 Ovivnis. 
290 3493 














9 Phoenicis. 
3 455 
go 478 
4.66 
ty Seorpii, 
42 3-80 
y Serpentis. 
18 5-51 
ty Toucani. 
3 50s 
yo §.c0 
$04 
y Urs. 
45 323 
 Virwinke, 
23 4.09 
4 4-624 
att 
@ Aquila. 
88 4 3.57 
4 Argus. 
4 4-42 
14 Me 
3 4-22 
42 3.00 
43 33 
3.26 
& Canis, 
39 #3it | 
4 +55 | 
® 4634 | 
8 Centauri. 
5 3+$5 
6 2$5 
? Boh§ 
19 4-55 
u 3-55 
13 2.70 
13 2.55 
14 2.55 
a2 3.55 
26 2.55 
49 242 
ae 3-55 
+5 35 
2.54 























81 Crt, 
28 me 4.53 
@ Chamei. 
8 491 
ar 491 
18 491 
43 ago 
+! 
® Colombe. 
37 498 
@ Dorndis. 
is aad 
@ Eridanl. 
an 373 
28 3-73 
3° 373 
7 373 
3:75 

@ Gruis. 

3 $5 
@ Libre. 
26 4-63 
o Phonicis. 
3 4.82 
8 Scorpii. 

‘ 2.28 
2 2.27 
6 2.97 
15 2.32 
16 228 
18 2.26 
26 2.38 
42 3.23 

2.39 

« Argis. 
5 3.93 
6 299 
3 2-34 
i 2.93 
3 3-00 
38 2.95 
9 290 
Pty 2.93 
43 2.75 
2,30 








+ Centauri. 
Z 3-33 
3-33 

10 yar 
1 4.02 
1 08 
Iq 3.08 
22 34 
- ca 
45 342 

3.20 

« Exidani. 

yo 4.60 
« Gruis. 
3 3-47? 
21 4-48 
397 
Very doubtful 
« Hydrse. 
35 454 
36 $17 
4 4.38 
+19 
+ Leonis, 
46 4a2 

« Leporis. 

37 488 
« Lapi. 

6 4-24 
Ts) $29 
2 417 
an 395 

16 

« Oriouia. 
19 258 
20 330 
32 33° 
iv Be 

337 
¢ Phoepicia. 

3 #75 
+ Pisc, Aust. 











¢ Seorpii. 
I 345 
red yba 
353 
e Roticull. 
yo 503+ 
37 §-01 
501+ 
t Virginia. 
26 ## 4-48 
© Arghs. 
sn 
3-04 
4 3-04 
36 2.95 
33 2.32 
39 ats 
42 3.98 
43 3H 
2.54 
« 2 Canis. 
35 +04 
39 438 
4.16 
« Centauri, 
Fy 324 
247 
19 3-66 
it 366 
3 3-66 
by 379 
43 3-47 
3-60 
« Columbe. 
25 1 4gt 
« Eridani. 
3 +4 
ar +33 
30 465 
7 483 
+5! 
« Leporis, 
7 4-88 
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« Lopi. 
to 440 
tea 4-32 
4 461 
26 3-96 

+32 

« Ophiuchi 
26 397 

« Orionis. 

7 2.52 
t9 3.66 
20 2.69 
au 35 
bd 2-§ 
33 3-59 
33 2-59 
35 2.59 
36 260 

2-50 

« Phernicis, 

3 408 
a3 44° 
3a 4-31 

+43 

Doubtful. 

« Scorpii. 

1 286 

2 279 
26 2.93 
a 4-07 

2.91 

e Viewind 
26 em 9.56 

A Aquile, 
13 4.57 

& Angus. 

6 2.32 
13 2.48 
24 1§3 
34 +43 
36 48 
7 2.4% 
38 2.43 
41 2.43 
42 243 
43 3.48 

2.46 

A Bootis. 

4g 426 





A Canis. 
25 Pak) 
& Centauri. 
6 3.84 
4 3-59 
3 3-Bo 
a 3-Og 
370 
» Eridani. 
37 +97 
» Gruis. 
3 4.439 
A 2 Hyde 
35 418 
at 434 
43 408 
420 
dX Leporis. 
37 +9 
A Lapi- 
ir 4-76 
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(256) It will not be uninteresting if we now compare the values thus directly deduced from 
the observed sequences, with the provisional magnitudes assigned in our normal sequence B from 
which they have originated. For this purpose, confining ourselves in the first instance to the 
stars of that sequence which are printed in italics, and which occur in the original normal 
sequence A, 118 in number, and comparing their magnitudes in B and C seriatim, we find the 
following distribution of the amounts of discordance between the two series exclusive of stars of 
the first magnitude brighter than Regulus :— 


Cases of exact agreement, . 

Cases of disagreement ander one- twentieth of. a saguete, . 

Disagreements of one-twentieth, but under one-tenth of do. . 
Do. one-tenth, but under one-eighth of do. 


| oxen 


1s 


In no instance then, among these stars, does the magnitnde finally resulting differ from that 
provisionally adopted to the extent of one-eighth of a magnitude. 

(257) If we next compare, in the same manner, the remaining stars of the list B, 142 in 
number, we find as follows :— 


Cases of exact agreement, . + ‘ , . ‘ 9 
Disagreements under one-twentieth a a magnitude, : ° . . . 8 
Do. of one-twentieth, but under one-tenth of do. . . 2 . 3l 

Do. of one-tenth, but under one-fifth of do. ' ‘ : - Rr 

Do, of one-fifth, but under one-third of do. . P . i 10 

De. of one-third, but under one-half do. . ‘ : : 7 2 

142 


Thus we see that there are only 12 cases of discordance, to the extent of one-fifth of a magnitude, 
between the provisional and adopted magnitudes out of the whole namber of 260 stars compared, 
—and these are no more than might reasonably be expeected,—when it is recollected that the 
list B contains numerous stars which had been strack out of A not merely for want of connexion, 
but on aceount of actual discordances between the corrected sequences, of the kind alluded to in 
Art. (234). The two worst cases, in which the discordance amounts to 0.40 and 0.41 respec- 
tively, are those of » Virginis and y Aquila. In both cases the discordance arises from widely 
deviating observations being included in the final mean, which bad no share in determining the 
provisional value, 

(258) Several of the stars in Table C are marked as variable, or possibly so. Two of the 
most remarkable are a Hydrew and 8 Urse Minoris. As regards a Hydre, in December 1837, 
and January, February, and March 1838, it was made the subject of frequent comparisons with 
e Argus, § Canis, and 8 Argus, the first of which stars (Mag. 2.18) it equalled at its maximum, 
the second (2.32) in its medium state, and the last (2.42) at its minimum, with a period of about 
twenty-nine or thirty days. At the time I regarded the observations as satisfactory, and the 
result as sufficiently established: but the occurrence of a similar phenomenon, with a period 
nearly identical in the case of a Cassiopeia, the period in both cases being nearly a lunation, 
inclines me to distrust both conclusions, and to believe that the colour of the stars (in both cases 
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verging to redness) has affected the judgment in the presence of moonlight differently from that 
of the stars of comparison. Such at least is undoubtedly the case with a as compared with 
y Cassiopei, a white star. « and 8 Argus are both red, however, but even in their cases a 
difference in their proximity to the moon might influence the observation. 

(259) The case of § Urse Minoria, however, admits of no doubt being raised on this score. 
It is now, while I write (May 14, 1846), so far inferior to Polaris in the absence of the moon, 
and at a higher altitude, that no observer, however unpractised, could hesitate as to their 
relative rank. The reverse was the case in 1840 and 1841, in the former of which years I find 
8 placed uniformly above a (Polaris) in ten sequences observed on Jan. 2,5; April 30; May 1, 
3; Aug. 3, 4, 5,23; and Nov. 27, while in the latter of these years, the same order of pre- 
cedence obtained, and was se recorded on the 1/th and 20th of August, and in one undated 
sequence between July 16 and Aug. 18. The difference of brightness on May 3, 1841, is called 
“one step,” and on Aug. 23 “at least a grade,” intending by these expressions a difference 
sufficiently palpable to admit of no hesitation. 

(260) In 1838 and 1839, the difference seems to have been somewhat less striking. On 
Jan. 16, 1839, I find it recorded that § surpassed a by a “small grade.” In the sequence (No. 
46, of April 15, 1838), the difference as concluded from the interpolated magnitudes was only 
0.13 mag. In that observation, Polaris was only 18° high, and 8 considerably more elevated, 
and it may therefore be presumed tbat the stars were then not far from equality. In corro- 
boration of this, I shall take the liberty of translating a passage from ao letter addressed to me by 
M. Struve on the 5th Dec. 1838, in effect as follows: “1 would call your attention to two stars. 
Has not Capella been during several years in a state of increase?* and, again, a Urse Minoris 
(Polaris) is ordinarily decidedly brighter (and, indeed, not inconsiderably so) than 8 Urs. Min. ; 
but at present the difference is scarcely perceptible, and [ have more than once seen 8 almost 
brighter than a.” That the change has taken place in 8 and not in a, is, I think, certain, having 
no reason either from general impression, or from comparison with other stars, to suspect a change 
to any sensible extent in the latter. 

(261) Future observation will decide whether the change which is thus proved to have taken 
place be of periodical reeurrence. The complete period, if such be the case, and supposing the 
star to be now at its minimum of lustre, can hardly be shorter than ten years, which is still 
inferior to that of some stars supposed to be regularly variable. Ignorant as we are, however, 
both of the cause of solar and stellar light, and of the conditions which may influence its amount 
at different times, the law of regular periodicity is one which ought not to be too hastily 
generalized, and at all events there is evidence enough of slow and gradual change of lustre in 
many stars, since the earlier ages of astronomy, to refute all @ pricri assumption as to the possible 
length of the cycle of variation of any particular star. The subject is one of the utmost physical 





* L entirely agree with M. Struve in this surmise. Within my own distinct recollection, [ always considered 
Capella inferior to Lyra, whereas it is now certainly superior. 

+ Since this was written, the inequality between a and 8 Ursa Minoris has greatly diminished. Already, 
on the Lith June, § had so far recovered as to be declared nearly equal to a, and on several occasions since (July 
1846), though still somewhat less, it has been found not casy at onee to eny which is the brighter. 7 Urem 
Majoris is now certainly by far the brightest of the seven bright stars in that constellation, whereas in [838 « held 
that rank quite as indisputably. 
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interest. The grand phenomena of geology afford, as it appears to me, the highest presumptive 
evidence of changes in the general climate of our globe, I cannot otherwise understand alter- 
nations of heat and cold, so extensive as at one epoch to have clothed high northern latitudes 
with a more than tropical luxuriance of vegetation; at another, to have buried vast tracts of 
middle Europe, now enjoying a genial climate, and smiling with fertility, under a glacier crust of 
enormous thickness. Such changes seem to point to some cause more powerful than the mere 
local distribution of land and water (according to Mr. Lyell’s views), can well be supposed to have 
been.* In the slow secular variations of our supply of light and heat from the sun, which in the 
immensity of time past may have gone to any extent, and succeeded each other in any order, 
without violating the analogy of sidereal phenomena which we know to have taken place, we 
have a cause, not indeed established as a fact, but readily admissible as something beyond a 
bare possibility, fully adequate to the utmost requirements of geology.t A change of half a 
magnitude in the lustre of the sun, regarded as a fixed star, spread over successive geological 
epochs,—now progressive, now receding, now stationary, according to the evidence of warmer or 
colder general temperature which geological research has disclosed, or may hereafter reveal,—is 
what no astronomer would now hesitate to admit as in itself a perfectly reasonable and not 
improbable supposition. Such a supposition has, assuredly, far less of extravagance sbout it 
than the idea that the sun, by its own proper motion, may, in indefinite ages past, have traversed 
regions so crowded with stars as to affect the climate of our planet by the influence of their 
radiation. Nor can it be objected that the character of a vera causa is wanting in such an 
hypothesis. Of the exciting cause of the radiant emanations from the sun and stars, we know 
nothing. It may consist, for aught we can tell, in vast currents of electricity traversing space 
(according to cosmical laws), and which, mecting in the higher regions of their atmospheres with 
matter properly attenuated, and otherwise disposed to electric phosphorescence, may render 
such matter radiant, after the manner of our own aurora borealis, under the influence of 
terrestrial electric atreams.t Or it may result from actual combustion going on in the higher 
regions of their atmospheres, the elements of which, so united, may be in a constant course of 
separation and restoration to their active state of mutual combustibility, by vital processes of 


* A considerably greater elevation of those tracts of Europe which bear the marks of glacier action in former 
ages than at present, might suffice (especially if aided by favouring distribution of land and sea generally) to 
account for a local prevalence of cold to any required extent. It is the demand for not merely a mild but a hot 
climate, and the absence of winter in high latitudes, which causes the misgiving [ have ventured to express in 
the text as to the sufficiency of this most ingenious theory, rejecting all aid from external causes, to account for 
the whole phenomenon. 

+ “Many phenomena in natural history seem to point out some past changes in our climates. Perhaps the 
easiest way of accounting for them may be to surmise that our sun has formerly been sometimes more and some- 
times leas bright than it is at present."—W. Herschel on the Changes that happen to the Fixed Starz, Phil. 
Trans. 1796, p. 156. 

} This is not the first time that a possible analogy between the light of the Sun and that of our Aurora 
Borcalis has been suggested. “In our atmosphere, the extent of the clouds is limited to a very narrow compass; 
but we ought rather to compare the solar ones to the luminous decompositions which take place in our Aurora 
Borealis, or luminous arches which extend much further than the cloudy regions. The density of the luminous 
solar clouds ........ may not be exceedingly more so than that of our Aurora Horcalis; for if we consider what 
would be the brilliancy of a space two or three thousand miles deep filled with such coruscations os we now and 
then see in our atmosphere, their apparent intensity, when viewed at the distance of the sun, might not be 
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extreme activity going on at their habitable surfaces, analogous to that by which vegetation on 
our earth separates carbonic acid (a product of combustion) into its elements, and so restores 
their combustibility. With specific hypotheses as to the cause of solar and sidereal light and 
heat, we have, however, no concern. It suffices that they must have a cause, and that this cause, 
inscrutable as it may be, does in several cases, and therefore may, in one more, determine the 
production of phenomena of the kind in question. 

(262) To return, however, to our numerical magnitudes. Having obtained by the processes 
above explained, a series of values, which, while agreeing in general with the scale adopted in 
the fundamental catalogue, are yet, in cach particular instance, assuredly far more correct than 
in that catalogue, there is no reason why we should not return upon our steps, by employing 
these more correct values instead of the catalogued values in column 2 of our normal sequence A, 
and proceeding in precisely the same way as before, deduce from them a new progression of 
equalized values (as in col, 3), and a new series of interpolated magnitudes, as in col. 4. Then, 
in like manner, step by step, carrying out all the subsequent work, a final series of magnitudes 
would emerge, altogether freed from the influence of the accidental errors of the original catalogue. 
There is every reason to believe, however, that the corrections so induced upon our series of 
magnitudes as stated in Table C, would be quite immaterial, for which reason I have not thought 
it necessary to go through the laborious process of this second approximation. In case, how- 
ever, of the subject being taken up de novo, by the observation of fresh sequences on a more 
regular and methodical system, for which the way is now clearly chalked out (as I hope 
earnestly will be the case), it is almost needless to recommend the pursuance of this course in 
preference to recurring again to the rude and inaccurate magnitudes of catalogues actually in 
use, as by so doing we start from a more advanced point. 

(263) Lastly, it is right to mention, that, so long ago as the year 1841, pursuing a course 
based upon the same general principles, but less elaborate and leas systematic im its details, I 
had derived from the same observed sequences which are here discussed, a series of magnitudes 
comprising the great majority of those in Table C. Comparing these with the magnitudes now 
dedaced by an independent and more regular process, I find the results to agree within limits, as 
follows (stars brighter than Regulus being excluded) :— 

Discordances not exceeding one-twentieth of a magnitude, . . . » Wi 
Do. above one-twentieth, but not exceeding one-tenth, 85 

Do. above one-tenth, but not exceeding one-fifth, . . 88 
Do. above one-fifth, but not exceeding one-third, . . . . @ 
Exceeding one-third of a magnitude (= 0°35), « : ! 
aM 


By far the larger number of these discordances are systematic, and depend on a different 
course assigned in the earlier process to the interpolating curve for the provisional magnitudes, 
and which further inquiry has convinced me to have been erroneous. 





inferior to that of the lucid solar fluid."—W. Herschel on the Nature of the Sun and Pixed Stars. Phil. Trans. 
1794, p. G2, It is rather to the quiet reposing masses or clouds of suroral light than to its more vivid coruseations, 
however, that the analogy seems applicable. 
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SECTION ll, — ACCOUNT OF SOME ATTEMPTS TO COMPARE THE INTENSITIES OF LIGHT OF THE 
STARS ONE WITH ANOTHER BY THE INTERVENTION OF THE MOON, BY THE AID OF AN 
ASTROMETER ADAPTED TO THAT PURPOSE. 


(264) The process by which these comparisons were made, consists in deflecting the light of 
the moon by total internal reflection at the base of a prism, so as to emerge in a direction nearly 
coincident with that of the undeflected light of one of the stars to be compared. It is then 
received upon a lens of short focus, by which an image of the moon is formed, which, viewed at a 
considerable distance by an observer placed in or near the axis of the lens, will appear to him as 
astar. This artificial star is then to be approached to or removed from the eye, until its light is 
judged to be exactly equal to the light of the real star, which, lying in nearly the same direction 
from the observer, will be seen side by side with the artificial one with the same eye, or with both 
eyes at once, without the aid of a telescope* in the ordinary mode of natural vision, The 
distance from the eye to the focus of the lens being then measured, the prism and lens are to be 
so placed as to form another similar artificial star, in a direction nearly coincident with that of 
the other star under comparison ; and another equalization being made, and distance measured, it is 
obvious that the intensities of the lights of the two stars, or at least their effects on the retina, under 
the circumstances of comparison, will be to each other in the inverse ratio of the squares of the 
distances so measured respectively. For no light being lost by total internal reflection at the 
base of a prism, and the light lost at the ingress and egress of the moon’s rays into and out of the 
prism, being at such moderate angles of incidence as it is ever necessary to employ in such 
comparisons, very nearly, indeed, in an invariable ratio to the total incident light, the artificial 
star, or lunar image, will be equally luminous in both cases, and its effect on the eye will, 
therefore, be in the ratio of the square of its apparent angular diameter, or inversely as the 
square of its distance. 

(265) The astrometer, or instrament employed for this purpose in the observations about to 
be recorded, is of an extremely simple construction. It consists of three principal parts,—an 
upright pole firmly fixed in the ground, about 20 feet high, which I shall call the standard; a 
cylindrical deal rod about 23 inches in diameter, and 12 feet long, which may be termed the staff, 
furnished with pulleys at either end Jet into its thickness, and with two iron pivots prolonging its 
axis both ways, as presently to be described ; and, lastly, a slider, consisting of a rectangular piece 
of deal 15 inches long, 23 inches broad, and two inches thick, hollowed out at its under surface 
along its whole length to fit and slide to and fro upon the cylindrical staff being retained in 
contact with it by an iron strap in the middle of its Jength passing round the staff, but sufficiently 
loose to admit between them a steel spring fastened to the strap, and keeping up a constant 
pressure on the surface of the staff most remote from the slider; being so formed as to oppose 
no impediment to the free motion of the latter either way on the staff, while yet retaining the 
concave and convex surfaces of the slider and staff in steady contact over the whole extent applied 
to each other. 





* An opera-glass may occasionally be used with advantage, but was not employed in any of the comparisons 


here recorded. 
4x 
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(266) The slider carries the prism and lens in the manner represented in the annexed 
woodcut, where A B is the main body of the slider, drawn to and fro along the staff by a cord 
attached at its ends to the hooks at A B, and which for that purpose is conducted through the 
two pulleys let into the two ends of the staff, and also through a small loop, H, at the side of the 
slider, to prevent its sagging down unnecessarily, being purposely made so long as to be slack 
when not strained in the act of dragging the slider. 





(267) C D is a piece of board resting on the upper or flat surface of the slider, and fastened 
to it by a pin at E, on which it can turn, as on a pivot, on its own plane: motion being com- 
municated to it for that purpose at pleasure by two strings or reins attached at C and D, and 
led through loops I K, on either side of the slider to the hand of the observer, wherever he may 
be stationed, at or near the end of the staff towards B, The pin E is tightened so as to hold the 
board firmly down on the slider in any position without the possibility of shifting, unless by the 
action of the reins, which, acting at an advantageous leverage, give it an easy and perfectly 
regulated motion. 

(268) The prism P is of crown glass, isoceles and right-angled. ‘That used was a beautiful 
specimen of Fraunhofer’s glass and workmanship. It is mounted by a brass framing upon the 
board C D, in the position represented in the figure—its refracting and reflecting surfaces being 
at right angles to the plane of the board, and the middle of that side of it through which the rays 
are transmitted out of it to the lens being precisely ovor the centre of the pivot E, on which the 
board revolves. Its refractive power is such, that a ray may be diverted as far as 102° 43)’ from 
its original course by reflection at its base (inclusive of the effect of transmission through both 
surfaces), withont surpassing the limits of total reflection by actual measure. This gives 
= 1.571 for the refractive index. 
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(269) F G is a diaphragm sufficiently large entirely to intercept all light from the prism in 
every position except such as traverses the aperture L of 0.12 inch in diameter, occupied by a 
lens 0.2253 inch in focal length. By the action of this lens, rays proceeding from the moon at 
M, reflected internally at the base of the prism, and proceeding out of it towards L, are brought 
to a focus N, forming there the image of the moon, our artificial star above mentioned. ‘This 
image is visible to an eye situate anywhere within the diverging cone of rays beyond the focus, 
and of equal apparent brightness (at equal distances) throughout, except just at the edges of the 
cone, allowing the observer a very great latitude of motion, and free choice of position in making 
his comparisons—a matter of great consequence to the success of the observation,—as it permits 
him, without shifting the apparatus, and by merely varying his own position, to bring the real 
star nearer to or farther from the artificial one, to the right or to the left of it, above or below it,— 
without which it is impracticable to judge correctly of their exact equality, by reason of the 
impurities floating in the aqueous humour of the eyes, and innumerable other causes which 
influence, in an extraordinary degree (hardly credible without trial), our judgment in such 
comparisons. 

(270) Attached to the iron strap R, which holds the slider by its spring on the staff, and 
projecting out from it at right angles to the length of the slider on the side opposite to the slider 
itself, is a short iron rod O, carrying an adjustable counter-weight Q, such as to keep the weight 
of the slider in equilibriem upon the staff as an axis, and allow the whole slider, with the priam, 
&e., and the staff together, to rest indifferently in any position with respect to the horizon of the 
flat face A B, so that when the whole combination is rested on the two iron pivots in the pro- 
longation of the axis of the staff, it shall have no tendency to tilt reand, whether the slider be 
above, below, or lateral, with respect to the staff. 

(271) The stendard has at the top a pivot on which revolves a short iron arm carrying a 
pulley. Through this pulley passes a cord, one end of which carries a small ring, the other hangs 
down the standard, and is clewed on belaying pegs at a convenient height on it. Through the 
ring is passed the iron pivot at the end of the staff, remote from the observer (its upper end), 
which is there secured from slipping out by an iron knot screwed on. The cord serves by means 
of this ring to raise the upper end of the staff to any required altitude, allowing it at the same 
time to turn freely on its axis, 80 as to admit of the plane C D (which is the plane of reflection 
of the light within the prism), to be placed at any angle with the horizon. 

(272) The lower pivot of the staff rests on and turns freely in an iron socket carried on a 
portable tripod stand, of the height of the eye, so that when the staff is directed to a star, such 
star may be viewed conveniently, without either stooping or straining, by an observer standing 
at the tripod and looking along the staff. To resist the pressure of the staff on the tripod, which 
might upset it, it is convenient to have a weight ready to hang on below its centre of gravity. 

(273) To use this astrometer, a star must be chosen not more than 102° 43’, nor less than 
60° or 70° from the moon (which ought not to be too near the full, as its light in that case 
interferes most materially with the comparisons, by enfeebling the impression of the stars). To 
this star, the staff must be directed, by elevating its upper end by means of the cord and ring, 
and by moving into a proper situation the tripod-stand carrying its lower pivot. ‘This done, the 
staff is turned round on its axis till the plane of the board C D passes through the moon and 
star, and the face P of the prism is towards the moon, Looking, then, along the staff, the reins 
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attached to C D are worked until the proper angle of reflection is attained, and the artificial star 
is seen, as it will be, side by side with the real one under comparison, ‘The proper adjustment 
is attained when a good many degrees motion one way or the other of the prism on its pivot E, 
and of the staff on its own axis, produce no sensible effect in causing any increase or diminution 
of the artificial star. The slider is then to be approached to or removed from the eye along the 
staff, by pulling the line attached to the hooks A B, until a perfect equality between the real and 
artificial stars is procured. 

(274) It only remains to measure the distance of the latter from the eye, which is done by a 
measuring tape divided into inches, the zero end being attached to a pin in the slider at F, and 
the inch read off being that which can be brought to contact with the eyelid at a moderate 
tension of the tape. A sufficient number of such equalizations ought to be made to give con- 
fidence in a mean of the readings, and to fix the limits of possible error both in excess and defect, 
as well as to destroy, by variety of position of the observer's head, and by the alternate judgment 
of the right, the left, and both eyes (all which are strangely influential), the numerous sources of 
illusion to which the judgment of equality is subject. This done, the other star must be 
similarly treated. 

(275) The actual comparisons made with this instrument were neither very numerous nor 
performed under the most favourable circumstances, In several of them the moon was nearly 
full, aud though I had expected this to influence the results when compared with those made at 
earlier or later periods of the lunation, I was by no means prepared for the enormous extent of 
that influence. In fact, in the original conception of the process, I had hoped that the image of 
the moon so formed, as above described, when reduced to that of a mean full moon, by allowing 
for the phase and apparerft diameter, &c., at the time and place of observation, according to an 
appropriate formula,* would afford a definite standard of light with which any star might be 
directly and absolutely compared. It is true that, owing to the inequality of illumination of 
different parts of the moon's disc, the phase would not, strictly speaking, be a numerical measure 
of the light, but at least in the same phase it would be reducible to a constant standard. But 
the effect of the illumination of the sky, as will presently be seen, destroys all possibility of 
obtaining absolute results in this manner, and renders it necessary to regard them as comparable 
only with those taken on the same night and under the same circumstances. All these difficulties 
and objections would be got over by using Jupiter instead of the moon, and in her absence, as a 
standard luminary, and properly modifying the apparatus, which, for this purpose, might be rendered 








* The formula is as follows :—Let 4 represent the moon's augmented semidiameter, in seconds, at the place 
and moment of observation, as given by the Nautical Almanac and a table of angmentations; ¢ her elongation 
from the sun; # the earth's radius vector, the mean value of R being = 1; 9035 the moon’s mean apparent dia- 
meter, Take 


~ Ann £2 

Mt = 1000 $ aay J 5 § 

then will Af express the abaolute quantity of light in the moon’s image (supposing all her illuminated surface 
equally bright), and x the apparent intensity of our artificial star at the distance d fromthe eye. If great exact- 


ness be not required, the correction for augmentation may be neglected (which cannot exceed in ita effect 4, of 
the whole), and instend of ¢ may be taken the difference of longitudes of the aun and moon, at the middle time 
of the night's comparison. 
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very convenient and portable, and I regret that this idea did not occur to me when it might have 
been serviceable. Whenever a definite standard of light is required for photometrical purposes, 
however, in which the light to be measured can be seen on a perfectly dark ground, the lunar 
image formed as above described affords one easily available in practice.* 


Observations made with the Astrometer above described, 


(276) In the following statement of the observations, the first column contains the mean 
time at Feldhausen, ‘The second, the star compared; the third, the distances at which, in the 
several comparizons made, the star was declared equal to the lunar image, as also any remarks 
made at the time. The several series are marked with letters (A, B, C, &c.) for convenience of 
further reference. 





A. March 2%, 1846. h. m. 
; 8 58) « Orionis 
Being the first trial of the method. 9 2 
¢ = 129° 2g’ the moon's spproximate elongation. 9 $| 4 Leporis. 
= 9g15" ber fas Sacet vende Log R peed the 9 cad py Psa 
Earth's Rad, Veet, Log M = 2.8962. a Z 
a gol 
7 301 a Orionis....,, 43-7. Badobs, Reject. The star is getting too low, and the scintillation makes the 
7 38; 49.3, Better, Colour trouble- | comparison dificult. On examinagion I find the prism 
. covered with dew, It ts clear that the last observations are 
? all vitiated, and probably more. Dismoanted the priem, 
7 wiped it carefully, and warmed it. After this no more dew. 
7 Resumed. 
? 
® 9 go) Sirius -. 16.7. Uncertain, too near, 
9 35) 8 Canis 97+ 
R to) 6a la - Th. 
8 to) 67 | @ Canis 89.7. 











* The use of a prim to deflect the light of a standard luminary by total reflexion at its base, is common 
to the astrometer described in the text, and that of M. Steinheil; but the idea of so employing it was not 
borrowed from that ingenious artist. Deflexion throagh an arbitrary angle, without loss or with trifling and 
negligible loss of light variable te amount, is a necessary condition of the problem of astrometry, and optical 
science affords no other means of operating such deflexion. My observations were commenced in March 1836. 
M. Steinheil’s Memoir was read, it is true, before the Gottingen Academy in 1835, and printed in 1836, but I had 
no knowledge of its existence until my retarn to Europe, when a copy of it was placed in my hands by the kind- 
ness of M. Schumacher. The prism used in my observations was one which had been constructed for me by 
Fraunhofer ecveral years before, with circular faces for the transmission of the incident and reficeted rays ex- 
pressly as a substitute for the oblique metallic mirror in a proposed Newtonian adaptation of the 20-feet reflec- 
tor; an adaptation defeated in practice by the annoyance of dew, though it gave beautiful images. 

I may here mention that a long equilateral prism held in the hands across the eyes is a most convenient aid 
to naked eye comparisons of stars not very remote from one another; as by looking downwards into ite base 
through the side resting on the nose and forehead, and tarning round the apper part of the person in azimuth, 
the line joining the reflected images may be brought parallel to the horizon and the stars contemplated (with 
both eyes) in a position of great comfort and advantage. Occasionally, too, it may be used to enfeeble the light 
of nearly equal bright stars, by externa! reflexion, in an equal ratio (by bringing the line joining their reflected 
images paralle| to that joining their direct) Jn this enfeebled state, shades of inequality become apparent which 
would otherwise escape detection. By increasing or diminishing (equally) the angles of incidence, the reflected 
images may be more or less enfecbled. A plain metallic mirror may be used for the same purpose. 

4¥ 





h. m. 

10 615 | q Canin... 2. 119.7. 

to 62g] w Argis.... 125.5. Went in. Whea the ob- 
servations were resumed, the 
moon was about 20° high. 

it 45 ci 9y6, 97-5- 

mn gt a. + 92-3. 

12 . Lip nae hae - The [nee 
observations rejected by reason 
of flying clouds sear the moon, 

064 {A Angie ...-.- om 

we B81 Argie ....../ 20 Better. = Re - examined 
93-6; far too bright. 

ta 61g) d Argis .. 904. 

ia 20 | Arcturus ...... 29.8. Moon too low to give pra- 
bably good results, 


B. March 30, 1846. 
= 154° 14's & = 940"; Log BR = 9.9998. 
Log M = 2.9348. 


60,8, 

9-3. Nearly petting behind 
TPible Mountain, at ig? 

61.4. 

23.8, 26.0. Sky perfectly serene, 
most superb, 


it, bon, 

bs, 184.0, Both rejected. 

Bat. 

179.3. — N.B. 8 to the eye ix 
a littl greater than y, bat 
the difference is so slight o 
shade as to be hardly appre- 











table. 

ta gf) 9 Arges «.-... 89,8, 

wa 57 | MS Arghe .....5 ri2.§. 

tp) OS |e Angie .csces | 146.4, 

130 9) 4 Arghs .....- t24.¢. Rejected. (See below.) 
13 10) d Argis . 132.2. 

430 at) w Argis ..-.-. ITS 

43° 70; A Argds ...... 123.5. A very good match in 

af colour, 
130 35 )e@ Arges ...... | 276.5. He-examined, 124.5; 


found too fuint. 





13 47 
43 5? Too bright. Rejected. 
4 «8 156.5 Better, Re-examined.— 


e morn is beginning to get 
low, Capital observations. Not 
es —_ , or vapour, down 


horizon, 

14 «38| 6 Argis .. oe Tne result is evidently 
PART ote re Me i and repeating 
_ it came out still too faint, so that it is time to desist. 

most superb, The moon wants about two days of the 
fa ee bout full moon there is sure to be » cloudlens 
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C. March 31, 1846. 
e= 167° of; 3 = 952°; Log R = 9.9999. 
Log M = 3.0116. 
bh. m, 
9 3 a Centauri .... | 63.8, oa. 
9 8) 6 Centauri .... | 100.0, 103.3, 99.5. Affected with 
a cload-drift, which came on al 


“ros, and lasted till g* 25", 
rening, drifting, and dissolving 
about the region of the moon, 


9 go! 8 Crucis ...... | reg, 1204, 115.0. 





—— | a Crucis .. 95-0, 940. Both rejected, 
9 55 110.4, Satis -—The sky ix 
athe paritying itself, bat 
loregoing reqults are 
106 7. | a Centauri .... — 
to 10] (3 Centaari ... gb4, 100.0, 104.6. 
to «20/ @ Crucis ....4. | 110.0, 112.0 better. 
xo ay | 8 Crucis ...... 40H, 220, 334, 527. 
tt) «| a Centauri 64-7. 


Pestered with dew, and the hack of the priam often dimmed, 
No value in the results of to-night, 


D. April a, 1846. 
emi? ac; 4= 959"; Log R = 0.0001, 


Log M = 3.€232. 
h. m.) 
9 22: a Centauri - | 81.2, 82.0. 
g 26/8 Centauri . .- | 123.3, 219-0, 125-5, 1240, 133-7 


wat ale obtained, bet rejected 
08 re-examination as too bright. 





9 34° @ Centanri $2.0. Clouded from §,E., and 
cleared agnin. 

9 42) a Cruch. 127.0, 127.4. 

9 52 | 3 Cructs .-.-.. 150, 152, 150. 

1 =63, | a Centauri $3.0. ; 754, the cloud 
sow drifting up fast, and the 
moon becoming veiled, having 
a doable halo. 

to)6O ¢ | a Centauri .. Bi, 85, 20, 84. Clear. 

ro) 33} 8 Centaurt ..-- | tng, 126.5. 

190 4 |e Crucis ...... 144g, Pyey, 170.5. Very clear, 

sa | A Crucis... 2 3 147: 

two 52 | y Cruris ...... 166, 160, 163, 162, 164. 


Clouded thickly over from §.S.E. as lest night, but the cloud 
is muneb higher, and there is no molstare. The prism per- 
feetly free from dew. 





KE. April 3, 1846. 


@ = 200° 57°; Am 976"; Log R = 0.0003. 
Log M = 3.0234. 
Perfectly clear, Strong south wind. Dry thermometer 58°; 
wet 50°. Very arid cold wind. No dew. 
h. m. 
1 16 | a Comtwori .... | 61.5, 55, G1. 
8 Centaari .... | 94-0, 96.—These measares were 


taken alternately to inenre a 
more effectual comparison. 

60, $7.5, 62, 60, 

By, 37, 91, 91-5.— Alternate men- 
sures taken for a second imme- 
diate comparison. 


ax 2§|a Centauri .... 
8 Centauri... 


bh. m. | F 
it 45 & Centauri .... 











' « Cemtauri .... 

a Crucis ...... 
+2 po | 3 Centauri 

a Centauri ,. 

a Cracia .. 2.4. 

| 
1s 25 8 Crucis ..., 

a Crocis .....-. 
2 45 Crocis ....-. 

Cracia .... 

$2 50] 9 Angie ...--. 

a Crucis .. 2... 
13 § | a Centauri . 
13 vl eta 

I 

| 

1 

| 
53 25 | @ Trlanguli...- 

a Trianguli .... 
3 35 a Mus... $ 
1) 52 }@ Crucis ...,.. 

1 Soorpiti «+++ 

a# Cracia ...- 

A Searpii sss... 
t4 8 | Scorpii.... 
tq 25 | ¢ Sagittarii .. 
4 40 | ¢ Sayittarii 
14 «45 | « Sagittarii Fi 
14 §$ | a Cracis ..44.- 
1§ Ofe Centauri ... 
tg 1c |y Centauri .... 
Left off, some cloud fiak 
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84, 93, 7, 87, 96, By. 

61.0. 

$8, 95, 90, 91.—These measoree 
fe Croce and 8 Centauri 
taken alternately, interposing 
one measure of a Centaari es o 
fiducial star. 

go, 87, Be, gt. 

60.6, 

94) 97) 97-— The foregoi f = 
cers , again in ng 
a fiducial reference to a Cen- 
tauri. 

120, 195, $29, 017, 122. 

97» 92,95, 98.—Tuken alternately 
from 12° 25" to 12" 45%, 

$70, b30, 128. 

118, 099, 117, 13a.—Taken alter- 
nately, throwing the eye about 
and never letting it rest on either 
object, or directing it to # point 
intermediate between the real 
and artificial stars. It is the 
black specks floating im the 

eos humour af the eye, 
which produce all this con- 
Fusioe. 

107, 134, “ pest 

95, 97. 99-—Taken alternately, as 
there decribed, 


6o, 61, 62. 

133. 138, £96, 129, 198, 194.— 
The measore 129 was got by 
getting the rea) star between the 
two images of the artificial one 
formed by the right and left 
eyes. 034 was got by a mean 
of two trials, placing the false 
star first to the right of the true 
one, which always gives if too 
Joint, then to the fen, which 
always gires it too bright. This 
is perhaps the best way of any. 

124, 176, 126, 135. These were 
obtained with the right eye, 
placing the false star first to the 
right then to the left of the true 
alternately. 

F4t, 133, 035, 193- These were 
taken in the same manner in all 
reaprets, only using the left eye 
instead of the right. 

1p6. Right eye, ? With the right 

198, 204. Left. § eye 178 was 
first obtained, but proved quite 
aphearable with the left; and 
belng re-examined with the right 
was rejected ox certainly mis- 
tuken. 

DS+ Ge OF, OSs 99. QB. 

tay, i129, Ty. 

98,95. 94. Rejected roo, 

£48, 239, TID, 835. 

TGS, 184+ 25%, 156, 150. 

153, 5} 1S5. 

168, 168, 673, £75. 277, 173, 167. 

152, 955. 

9%, 92, 96, 97, 90, 96, 

179, 180, t74g, 196. 

173, 180, t83, 


176 
es beginning to drift ap. Wind 


strong from south, and very cold. Not @ trace of dew all 
aight, and everything perfectly dry. 


h. 
m 


F. April q, 1836. 


© = s21° 24'; A= 278"; Log R= 0.0005, 
Log 


m. 
15 








M = 2.9815. 


42. 45) 45, 43, 46. Set to 67, 
Quite out of the question. 

78, 76, 82, 75. 

447 43> 

74, 70, Thy 70, 74, 72. 

TE, 109, 1OZ, 105, T12, 109. 

92) 94, 98, 9%, gB. 

13%, 191, 128. Rejected 11g. 

Hr 94; 93, 94, 95. 

S4s $3» $6, $7. 

174, 170, 180, 187, 190. Rejected 
193, 197, om re-examination, 

178, 179, 170, 172, I75. 


Corvi 
© Sagittarii .... | 1g2. Rejected s 


ubpleasant night, that no good 
results can be got, 

336, 143, 130, 144. 
1$2 OD t-examinatia 


Corti cesses 


Rejected 
D, 
« Sagittarii .... | a3, 120, Iya, 133. 
8 Centauri .... | 82, 80, &, 
« Centaori .... 42, 42. 


Obliged to desist owing to wind and other circumstances un. 
favoursble to good observing. There seem to have been 


some misreadings as in the case: of 


y Virginis, and nlto- 


gether | heave little confidence in this series, 


1 36] @ Crucis ...... 





=~ 





G. April 7, 1846. 





€ = 261° 53’; & = 963"; Log BR = o.coog. 


Log M = 2.7861, 


Arctarun eo... 34: 4 95. 

Splea .....045 44) 50, 43, 48, 43, 

Saturn .......- | 42, 43, 44. 

8 Centauri *.. 43: 455 44+ 

a Centanri 27 (Uncertain, 
43> 44 





Hi, April 26, 1836. 


© = rac? sq’; 4 = 928"; Lag R = 0.0033 
Ley 








43 | 


ig M. = 2.8676. 
The night beautifully clear and calm, 
Procyon ..-.-- ! 56, 54, $6, Rejected 53 on re. 
exaininstion. 
Sirius ........ | 18.5, 17.0, 18.0. Too near to 


get a sharp image of both ob- 
jects 


| $4, $30 $2, 96. 

| ab 3, 97, 98. 

++ | 86, Bg, Bp, 88. 

+ | 94s 94 

68, 74, 74, 7a. 

145. 133, 196. 

144. 150 at == altitude with the 


moon. 
83, 93, 91, go. 
113, 192. Very satisfactory, the 


real nnd artificial star “being 
exactly alike and not distin. 
guishable from each other, 








¢ Centauri Tit, £23, 106, 198, t1g. 
¢ Centauri 129, 129. 
B Crucis ...... 7$s 78> 


360 


I. April 27, 1846. 


em 19g? 14°; 4 = 944"; Log R = 0.00 
Log M == 2.9320. ms 


A calm and superb night. 
= 3-51 45-5+ 
$, 65, 72, 70. 

Lig 73> B; 30 

$3, 82.5, Po 79. All creum- 
stances favourable, * at = 
altitude with 3. 

1o4, 103, 106, B70, 108, 

16a, 1 Se r6g. A perfect re- 
seinblance amounting to tncdis- 

| ble identity of colour, 

: light, &c. The moon's image 
is too yellow for « or [3 Crucis 
or 8 eer af 

5) Se 9 Good. y i» 

"be moan. 

79: og i ss §2, Good, Exa- 
mined the prism and found it 
much dew la consequence 
all the mensures of this star as 
well as thoes preceding it, both 
of y and ¢ Cracis, must be re- 
jected. Carefully dried and 
warmed the prism, and re- 


9 4 
8 


tio, r8q. Priam carefully ex- 
amined. No dew, 
' 
T 
70, 66, bg. 
1z6, 145. 143+ 149 No dew, 
of the two eyes 


=F 
ola (2 and &). This is, 
: = iference, the brighter of 


1 36! 





eae a 

108, 150, 114. No dew; same 
altitude aa 3. 

196, 138. Good. 














J. June 2g, 1396, 
e= 197° 0; mons Log R = 0.0072 
oy M = 3.0389. 


66, 6%, 69, 6g. At exactly equal 


altitode with the moon. All clr~ 


| 
| 

one day — the fall. 
| — 


cumstances favourable. Moon 
Saperb 
; aly. 
8 Centenri + 19%) 99> 
a Cracis ....+. | 110, 108, <a t11, Low, 
to «6104/8 Centaari 172, 1745 very satisfactory, > 
about 10° higher, but @ also 
| high. 
ja Luph... ssa. 204g, 198, 205. 
No dew on glamee. Good observations, The con 
are quite satisfactory as to the andistinguishable lustre of 


the real and false stars. 
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K. July 22, 1836. 


e = 105° 12’; A = 963"; Log R = 0.0068 ~ 
Log M = 2.8136. 


‘The moon hardly more than dichotomized. 





h. mm. 
6 42/ a Ceoteuri -. $2, 95+ 4% 346 9S+ 92> 
| 8 Centauri 53> $5, 57, $6, $3. 
Centauri + | £03, att, £08, 
Carvi cecees td, 130%: 

Arcturus... ++ 47-}+ Mean of four measures, to 
be the glass being 
found dewed. Carefatly dried. 

Arcturus ..... + 34, aa 49. Went in. 

carefully first drying 
- the prism. 
9 @|a@ Pavonis ..« on 9, 54- Equal alt. 

a Triong... Bz, 78, 84, 79. Nearer to the 
moon than a Pav. 

a Aquile.....- | 62,61. Equal alt. 

poopenes $1, 53, $4 Rejected 99. 
Sky superb, but the moon ill situated. 
L, July 24, 1896. 
e= 157° 12’; 4 = 987; et 
Log M = 2.9604. 
b. mm. 
10 «619 | 8 Centaari .-.. re en 
a Centauri .... | 50, 45. 48, $3, 4% 5 alt, go". 
a Pavonis | 143) 3: 147, 141. two stare 
' nearly equidistant from > 
10 69) a Grois .....- an rai. 
Fomalbaut 3, G4 98, OG. 
tr 29] a@ Aquile.....- oa re 
a1 36 | @ Capricorni 16g, 170, 168 
tr 644] y Aquile...... 164, 067. 
ax 49 | a Aquilw...... | 73. Moon and star at pearly 
equal altitudes, 


M. July 26, 1iq6. 





es 160° 39°; Oa 995"; Log R = 0,0066 
Log M = 3.0299. 
Moon nearly full. Not @ truce of cload in the sky. A dead 
calm. 
hh, om, 
g 41; aGruis . .... | 158, 160, 160. Rejected 16g 
being probably misread, 
8 Gruis ...--- 186, 189, £87. 
t «6 | 8 Centauri 10S, TOL, 30g. 
) @ Centauri 6a, 63, Rejected 59. Prism ex- 
amined, No dew found on it. 
vo «a | o Tring. 1§1, 153, t50. Rejected 147 on 
re-examination. Very sutisfac:- 
tory, only N.B,, @ Trianguli is 
| combdenenty | higher ami nearer 
| to the noon then « Centatnrs, 
yo 21 | @ Lapis sc... | tpg, 260, 
a Centauri .... > 63, 64, 6g. Tried a Centauri 
| “with sp. Much too bright but, 
N.B., a i Bow somewhat 
lower. Yet the sky is so pure 
that thie cannot be the reson. 
Reject gg, No dew. > sear 
zenith, : Lupi and a Cestanri 
| at equal altitudes, 40°. 
ro 36 | Amteres .....- | TOG, 100, 101, Excellent. An- 





_ ares is yellower than >. 
. | 261, 166, 160. 
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h. mm. 


14%, 152, 146, 14 


» 147s 
168, 170, 270. jected 


‘This is an extraordinary discre- 

ey. 180 is bearable with 3 
Braiz, though it is two feeble, 
190 cannot be borne. 





























an oat iy ee Each 148, 191, Lr Baguldistant from 
a Aquwile...... 107, EGR, Ic! 
ei the mane, bet ¢ Geeks fo he 
highest in altitude. 
11 26} @ Aquile...... | 20g, 106, 107. 
Fomalhaut .. t1g, 128, 168. Nearly at = 
altitudes. Fomalhaut i+ 
| farther from the moon which ‘s 
H near the genith. 
ia 26) § Ceti .....+65 187, 187, 187. 
a Eridani...... 95. 9% 94 9S 95: Twinkling. 
; am taken, 
a Phornicis ...- | 196, 204, 199. 
N, August 22, 2876. 
es ijo°o'; 3 = 982"; Log R = 0.0046 
Log M = 2.9491. 
bh. m. 
11 17 | a Eridani 75s T4s 75s 75+ 
B Ceti ....000- | 227, 133, 120, Fag, 198, B27. 
11 47) Phoenicis . 146, t42, 146. 
©. Arupust 23, 1846. 
ecm 147° 1; &= 984"; Log R = 2.0036 
Log M = 2.9904, 
h, m. 
9 56] Pomalkaut .... | r10, 109, 117. Rejected soz on 
re-examination. 
a Aquilx.. 99: 93) 93, 94 
10 «(21 Fomalhaat . trey i FAB, 106, 105. 
a Aquilar...... | 9%, Fy FO 97 
a Pavonis - | 144, 194, 149 
| aGruis ..... « | 2a, T2g, 32g. 
10 643} @ Scorpii,..... 











P. November ig, 1846. 
e= 142°9'; A= gas"; Log R = 9-9946 
Log M = 2.9519. 


m. 
10 1g Fomalhaut .... | 95, 92+ 92) 94) 95- 
8 Gros . 127, 127, 12g. 
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b. mh. | 
a Gris wise + | 12a, 120. Rather low. 
wo 4 34/|a Eridani .. 68, 67, 63. Rejected zo om re- 
examination. a Eridani and 


the > have equal altitades 


within 5°, a being the higher 
and the whiter. 
By Hg 


35, 34, 355 Pay 
far from the > (90°). 
parison difficult, Its colour is 
a tolerable match with that of 
the lunar image. Altitudes 
nearly equal. 

309, 309, THO, r73. Rejected 
190, 101, Ob re-examination. 

13%, 124, 127. 

143, 148. Good. 

262, Good measure. 

st aah 33% 134- 

24, 2 

fo, fo. Good. 


Com- 








Ta tt ae 


@, November 25, 1856. 
em ari% ays O = 936"; Log R = 9-9941. 


bh. mm. 
ty 36 


The position being too inoeavanient, left off. 


a Orionis 
y Ortonis...- 





57+ $8, 56. 
Bp. 





R. December 17, 1836. 
em 12" 59°; Sm gtg"; R= 9.9929; Log M = 2-8836. 





10 58) a Orionis -.+. | $2, 495 45, 51+ 
t Orionis. ces H “9 
« Orionis .. +... 8, Br. 
Sirtus .... 000 18-+; imperfect measure. Posi- 


tion excessively awkward, and eye out of practice ; « greater 
than 2, these two stars taken alternately. 





8. December a6, 1876. 


© = 2397 45°; & = 836"; rigs = 9.9927 
Log M = 2.9043. 
h. m.} 
ty 44 a Crucit ...... 74: 74s 75) 751 73- Rejectod 79 
on re-examination. 
| mn Argis ..---- 88, £6, 91, 38.5. 
3 Crucis ..,.-. 86, 93, 87. 





(277) In order to prepare these observations for reduction, it is first necessary to collect 
together the measures of each star taken on the same night, rejecting such as are in any decisive 
way indicated on the face of the record as unworthy of reliance, and taking a mean of the rest. 


Tt is not necessary to go into further minuti in the actual state of the subject. 


And it will be 


seen that by so dealing with the observations en masse, the results obtained have, upon the 
whole, such a degree of consistency as to relieve us from any misgivings on the score of exactness 
in this mode of procedure. The following, then, are the data so prepared and arranged for cach 
night, according to the order of precedence of the stars obecrved, as collected from the obser- 


44 
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vations themselves. In each night's results, the first column contains the name of the star; the 
second, the whole number of individual equalizations made of it with the lanar image; the third, 
the mean of this number of individual distances as read off (rejectis regiciendis); and the last, the 
double logarithms of those means. 


Star. No. a. 2 log. Siar, No. 






6 


ee ee | 








- ” 
ee De | wnninue minis one | weranntwoond 











@ Lupi re 
a Pheenicis .. 





Lak Sd fe ey ad ee 


bos 3.9631 J 9 Arghe...... 
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Sear. | No, No. 4. @ log. | 2 logd. 
i ‘ 
(N)} | 21.0 | abg44 3-S01§ 
a Eridani ...., 4 v7 | 3.0565 3-8790 
ACeti .-..--) 6 rs) 35564 
@ Phoenicia ..| 3 67.7 36608 
93-6 9-9426 Be | 2.$105 
i ! 910 40828 45-2 3-3948 
(0) | 121.0 | 41656 87-5 $.-B8g0 
a Aquibe ...+) 8 126.3 | 42030 95-5 3.9600 
Pomealhant | 6 137.7 | q2921 commen axes 
@ Gruls ...+45 t 3 133-7 | qagrd 
@ Seorpli ....) 4 168.9 | 4.9405 740 37385 
a@ Puvonis .... 4 202.0 46107 B34 | 3-992! 
— a7 | 3556 | 





(278) The influence exercised upon these comparisons by the illumination of the general 
surface of the sky on which the stara are seen projected will at once be apparent, if, using the 


formula a ; we compute from it the results in the case of any one star, observed on several 


nights. Taking a Centauri, for instance, which occurs on the series marked B, C, D, E, F, G, I, 
J, K, L, M, we find the several results come out as follows, viz.:—B, 0.443 ; C, 0.259; D, 0.156; 
E, 0.289; F, 0.405; G, 0.838; I, 0.429; J, 0.236; K, 0.592; L, 0.884; M, 0.266. Such 
enormous differences show clearly, that, as a formula of reduction, the above is utterly 
inapplicable. Indeed, at first sight, it would almost appear from this that absolutely no con- 
clusion can be drawn from the observations or the method in question. This, however, is very 
far from being a correct view of the subject, since, if, instead of comparing the results in this 
manner for a single star, we take any two stars which ocenr together in more than one series, 
and compare, not the absolute numbers resulting from the formula in question, but the ratios of 
those numbers, we shall find, not, indeed, a precise, but, with a few exceptions (such as might be 
expected in the first trials of a new method), a reasonably good accordance. Thus, if we take a 
and 8 Centauri for our stars of comparison, and fixing upon a for a standard, denote its light by 
1.000, we shall find by this method, for § the numbers following, viz. :— 


In series C 0.5919 In series G 0.3766 In series K 0.3635 
D 0.4459 I 0.4072 L 0.3365 
E 0.4633 J 04815 M 0.3764 


It is true that the results in series B and F (the only others in which both these stars were 
observed), diverge greatly from the above, being respectively 0.6160 and 06,2997. But in the 
former of these only a single equalization was made of §, and two of a, and that while yet 
unaware from experience of the precantions necessary for ensuring correctness, and before any 
habit of observing had become established. As regards the series I, it is expressly stated to have 
been made under such unfavourable circumstances as to destroy all confidence in its results. 
Allowing both these series, however, their due weights (represented by the eum of the numbers of 
egualizations of the two stars in eack), and following the same rule with the others, we arrive at a 
mean value 8 = 0.4137 for the light of 8 Centauri as compared with a = 1.000, which, as a first 
approximation certainly seems entitled on the mere showing of the numbers, to some con- 
siderable degree of confidence. 
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(279) Let us now take a third star, a Crucis, which occurs both with a and with § Centauri 
in the series C D EF GI J, and with neither of them in any other. And first, comparing it 
in the mode above indicated with the former, we find for the individual resulting values (still 
on the seale on which a Centauri is 1,000) as follows :— 


a Crucis by C = 0.3233 a Crucis by F = 0.3678 a Cracis by I = 0.4015 
D 0.3998 G 0.3852 J 0.3892 
E 06.4107 


which treated by the same rule* as to the weight of the several results, gives 0.3936. The same 
process carried out between a Crucis and § Centauri, gives for the quotient of the numbers 
representing these two stars, 0.9452, which, multiplied by 0.4137, the number before found for 
Centauri, gives a Crucis = 0.3910, and taking a mean between this and the result obtained by 
direct comparison with a, we arrive at the approximate value 0,3923 for the star in question, 
(280) Proceeding in this way successively with the other stars in the order of their import- 
ance and frequency of occurrence, and using in each case such combinations as involve the 
greatest mass of equalizations, and afford the largest grasp of the totality of the observations, we 
obtain the following series of Provisional or temporary values for the intrinsic light of each star 
occurring in all the series. 





Sivims .....,..45 4154 | 7 Orioniw........ oo | R Argiia ..esecee 3922 y Aquilm ........ ackgg 
Canopas .... 00+ i.ggt | y Crucis .......- 2066 | fF Ceth ..-srree ee 1400 | 2 Capricorni...... 0860 
a Centaari ...... 1000 | « Canis... secur 1998 | { Orionis.......- 21298 | @ Musee ........ oast 

See A Scorpii ....00.s -t97t | «© Orionis ....00++ <11g7_ | «© Avge ........ O84 
Avctarua 21.66.04 07734 | aGrals.......... “1839 | ¢ Conteuri....... a176 | p Angie ...-ses Sag 
Rigel ....+60+0+5 6502 a Triangali ...... .t798 o Sagittarii ...... 2173 y Corvin. scence abo 
Procyon ..-. +++ $106 | py Angie oes caus 87g | tArg@iacecsseeeee .t226 | A Carvi...e..-..- O784 
@ Orionis os ees ees -§106 | @ Scorpii........ -1600 | « Seorpii ...-.00s 1084 weArgt «oe -cee A747 
o@ Eridani.......- $575 | BArgas csosesss -tg7t y Cemtauri ...... 1080 « Orionis -...-..+ wayay 
@ Lyte renee es 4906 | a Argia ore ecee .t5g0 | @ Phornicis ...... -tofo | y Virginis........ 0716 
Antares... 066005 4276 | & Camia........05 1546 | @ Lupi......-..- -ro48 | 7 Trinnguli ...... 0698 
& Antares........ 4037 | ¢ Orbonia ........ .tgeg |? Orlomis ss... se + Fogo | @ Cracig -...2.0. 0644 
@ Cracih --.....- 4923 | OCentaari ...... .1g85 | @ Scorpii..seeee. .toar | 2 Coevirnes ss cues 0610 
a Aquile ......-. $587 | BCamis.......... -1446 | @ Leporia........ 997 | § Trianguli ...... boo 
Spies .--sereeeee $147 | @ Pavonia........ 144g |S Angie .-..-..- 2994 o@ Canis......55 2560 
Fomalhant ...... 2763 | «Sagittarii ...... 3437) |p Canis. ...+- eee og82 | a Circimi ........ cree 
my Anglia. ....---- 2723 | BGrais.......-., -tgta | ¢ Centauri ...... ageé w Angie cea e ces ag JO 
8 Crucis ....-.- aétg | 2 Arghs ...--.05 1383 


(281) These numbers, as already observed, are provisional, like those in Art, 247 (B) pro- 
visionally concluded from the sequences. They are derived only from a partial reduction of the 
observations, and are destined merely to afford a handle for a complete and impartial reduction 


of the whole, to perform which we proceed as follows. Taking £ for the expression of the light 


of the compared star, » will be a co-efficient which, though variable from night to night, and, 
indeed, strictly speaking, from instant to instant, may yet be regarded as constant throughout any 





* To avoid prolixity of arithmetical calculation in these reductions, a weight = } is allowed to every five 
equalizations, and if the sum of the numbers be not divisible by five, the nearest integer result has been used, 
This will explain any trifling differences which will appear to the reader on repeating the calculations. 
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single series. Now, the immediate object of inquiry is to assign for each series such a value of 
# as shall give consistent results when the individual values of 5 for any one star deduced from 


different series are compared together: and the degree of such consistency will be the test of our 
success in so doing. Now, if the observations were perfect, and the provisional values assigned 
to the stars in the last article exact, then calling these values 8, 8’, &c., and denoting by 
d, d', &e., the distances of equalization of any number of the stars observed in any series, we 
ought to have for that series 


and therefore 
poe St = Sd? = Md* = Ke. 
But this being only approximately true, and our object being to obtain mean results, we 
determine a mean value of » for the series in question, by taking a mean of all these values. 


Having thus obtained «, we then recompute the values of s, s’, #, &c. by the formula * = & 


The values so obtained will obviously be much more independent of individual errors of 
observation than those from which we set out. And a repetition of this process, should it appear 
necessary, would free us altogether from specialties, and bring each result to rest on the whole 
mass of observation for its co-efficient of reduction, and on its own individual accuracy for the 
value of its result. 

(282) Confining ourselves, however, to one process of the kind indicated, which may be 
considered sufficient in the reduction of observations confessedly imperfect, and in the nature of 
a first trial, to be followed up or not according to the estimate which may be formed of its 


applicability to our object: the following are the individual values of 5 so obtained for each 


star, and for every series in which it occurs, without distinction of good ur bad observations, favourable 
or unfavourable cireumstances. Tn taking the means only two results have been rejected, viz.: the 
value 1.366 assigned to Arcturus in Series A, and 0.612 that of 8 Centauri in Series B: each, it 
should be observed, resting on a single equalization in the very beginning of my experience of 
this sort of observation, and in the case of Arcturus, evidently vitiated by the want of sufficient 
altitude of the moon at the moment of comparison. Sirius, it must be remarked, is too bright an 
object to admit of being at all fairly observed in comparison with the other stars, with a lens of 
the same focus. The greatest difficulty and uncertainty was always experienced with this star, 
in pronouncing upon the point of equalization, and though I have no doubt that the mean of its 
five determinations is a tolerable approach to the truth, I have less confidence in it than in almost 
any of the others, except a Lyre, which, from its low and unfavourable situation, has been 
necessarily under-estimated., 





Sirkus. } Canopus. 4 o.g30 M 1.014 | 4 o-775 Rigel 
ojo — 0.65 
B z $s 1 5 — | F 5.335 Loo} K Bao A o. 703 
H 4610 | ——— —| & 1.064 P 0,653 
P §.4a0 : ; 3 1,010 —— a.750 
i Ce ina a Rejecting A. aby6 
aaa B 0.994 . 
417 Cc 1.037 L 1095 A 1,366 
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a Leporis. 
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ty Canis. 

A 0.085 
P 0,307 

0,096 
y Aquile, 
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é Capricorni. 
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H a,.098 
a Musee. 
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« Orionis. y Trianguli. ATriwngull. | I ocbr | o 2 Canis. wu Arges. 
A 27 rb B 064 a P x 
a.075 z aor on o.chg o.058 B 0,047 ?? 
y Virgins. 0.069 2 Crucis. | 2 Corsi. a Cireini. 
F o.073 H 3.068 Pr e062 1 8,054 


(283) It only remains to reduce all these results in the uniform ratio of 1000: 1033 so as to 
bring them to a scale in which a Centauri shall (as originally proposed) be represented by 1.000. 
This done, and the final values arranged in order of magnitude, we get the following 
Table :— 

Photometric Determination of the Comparative Intensities of the Light of Sixty-nine Stars, as deduced 
from the Foregoing Observations, 











Straus... 1... ccccnees qos2z |e Canis ...6----. +05 198 | { Orionis { Contauri..--.-..+- oats 
Canopus ...cses eee 1.994 y Cracia sicvceseee e.tgs | 8 Ceti @ Musem cc ccs seers ORS 
a Centanri......-..4. 1.000 A Searpii .c..cs sees O.192 , © Orionis aw Argts -.4 O05 
Arcturns ...--+-505 oja6) a Triangull ........ 0.379 | @ Sngittarii ... y Corvi .-- sce ecee aorT4 
Rigel ce cveecrre cess OSH y ANgiSee cee eceeee G74) y Centauri..... mw Argtt.....--s esse 0.074 
Procyon sees 0.920 ao Grup coc cees es +. 0169 | ¢ Centauri .. B Corvi ....-.---- ++ OOTY 
a Orlonls ...---.-+. opty | @ Seorpih .. 6.1... +» 0.159 | @ Orionis ... « Orionis . 1+ O75 
LgPh ccnccncscccs on O46 |g AMgaS, oe veces es 0,198 | « Soorpll ..-...-. y Virginds ...-...006 o.o7o 
@ Eridani ...,.0++ oe Oggr |e Argib..-creee vere OSE] 2 Argis.. + Triamgali - + 0.067 
AMMMIOS cece cscs ees ogg |S Camis occ cceeee es O88 | @ Luph ...-...06. + @ Trianguli . + C084 
8 Centauri... 2.0... 0.999 | 4 Oriomin we ce ereeee 146 | a Phornicis 8 Cracis.....ccecere 0.062 
a Cructe os cans cove 377 | O Contatriceesssesus 142 |Z Argis...... seen O08 | 2 COP eeseeeeen o.0bo 
a Aquilw ..eececess 0.350 |e Sagittarii ...... + OIG? | a Leporis ..csceees Ot00| 08 Camis .44...6005 COGS 
Spicm ...cesecses +++ @969 | @ Pavomis i.e ecress + &1g0' 9 Scorpli ......-..4 o,eg% | a Circini -.-.-..+-+ o.052 
 Argfis....se...eee 0,262 8 Grois ....s.ssees. 098 | yp Canis ..... see ceee O:093 |v Angie ccc eeceee vee O45 
Fomalhaut....++0+-- o.a6a | 8 Canis .--- e200 ---+ 0.134. y Aguile ...-.---- O.092 
B Crucis weceuss oe seavesesars . orga | 8 Capricorai ......4. 0.088 

y Oriomis ....0..... oa07 | A Argis...... eooses O93 | pt Argis.. ss cesses 0.08, 


(284) The ‘las of » which have been computed in conformity with these principles, and 
which have served for the calculation of the foregoing tables, are of no importance except as 
matters of curiosity. Nevertheless, as their consideration leads to a result of some interest in 
reference to the amount of influence which the light of the moon (or any other extrinsic light, 
as that of twilight, aurora, &c.) exercises in enfeebling the impression of the stars on the eye, 
I subjoin them in a short table, arranged according to the calculated values of M (the absolute 
quantity of moonlight on each occasion), on which they necessarily depend as their principal 
argument. The logarithms are stated rather than the numerical values, for a reason which will 
presently appear, and all the values of log. » are diminished by 0.0845 (the logarithm of 1.033) 
to bring them to correspondence with the final results in the table of Art. samt 





FER 
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(285) It is evident, on a mere inspection of this table, that « increases in a much higher 
ratio than 4. If we suppose it to vary as some indeterminate power of M, or which comes to 
the same thing, if we suppose the relation between » and Mf to be expressed by an equation of 
the form » = 4. M?, we have to determine the values of the constant co-efficients & and p, 
so a8 to agree on the whole best with the totality of these conditions, For this purpose the 
shortest and most effectual mode of proceeding is to project the corresponding values of log. Mf 
and log, » a3 abscissee and ordinates on an interpolating chart, and pass a straight line in the 
most advantageous manner among the projected points. This having been accordingly done, 
and the extreme co-ordinates of the line read off, its equation was found to be 

Log # = 2.98 + Log M— 5.5015 
which gives for the values of & and p 
& = 00000031514; p = 2.98 
whence the following value of y, a3 nearly as it can be expressed by any formula of this nature, 
wading x GY, (a) 

The value of p is so nearly 3, that the result arrived at may be simply announced by 
saying that the value of the co-efficient » is as the cube of the quantity of moonlight, 

(286) To perceive the full import of this law, we must consider that a star which, when 
the moonlight is of the intensity MW, requires to be placed at the distance d to be judged of equal 
brightness with the moon’s image, necessarily produces an effect on the eye which is measured 


by a because the moon's image is seen not as the star is on the variably bright ground of 


the sky, but on a definitely dark ground, viz., the hinder side of the screen which carries the 
Jens, and similarly, the same star which with an intensity of moonlight = M’ equalizes with 
Mt 
rad 
under its new circumstances of circumambient illumination. The ratio of these effects, there- 
a 


fore, which we shall call s and ¢s’, will be that of ~ : a so tbat we have £ sis = 5 


the moon’s image at the distance d° has its actual effect on the retina truly measured by 


But by the very definition of the co-efficient » we have a = ahi whence it follows that 
d ‘ . . . * « 
n= ra ; which being substituted in the former equation, gives 

o_o Mp OMY. 

pom 5= Gp) ®) 
by simply writing for » and y’ their values & Af, and & Mf, from which it appears that, within 
the limits of our experiments, the effective impression of a star on the retina is inversely as the 
square of the illumination of the ground of the sky on which it is seen projected. I say within the 
limits of the experiments, or within an illumination not much exceeding that of full moonlight, 
nor much inferior to that of the moon in her first quarter; for it is evident that for much 
greater or much feebler illuminations an empirical law of this kind will require modification, 


since Venus is visible to the naked eye with the sun above the horizon ;* and since, moreover, 


* General Bell, Secretary to Government for the Cape Colony, during the period of my residence in South 
Africa, permits me to state that in the year 1835, during the months of February and March, he oleerved Venus 
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in the total absence of moonlight, when no other illumination prevails than that produced by 
the stars themselves and some slight remnants of twilight, the impression of each star is not 
so violently exaggerated as this formula would then make it, but would agree better with some 
arm 

(287) There remains a very interesting subject of inquiry, which consists in comparing 
our photometric results with the conventional scale of naked-eye magnitudes adopted in our 
sequences. To this end it is requisite to project the two series of values (those representing the 
conventional magnitude on the one hand and the light on the other) as the abscissa and ordinate 
of an interpolating curve, in the mode already so often exemplified. This I have accordingly 
done, and calling z the conventional magnitude of any star (among those observed in both 
series) and y its light, that of a Centauri being 1.000, I find the following table to result from 
reading off the interpolating curve so constructed for every decimal of a magnitude between 
x=1 and +=3.6, The earlier magnitudes being purely arbitrary are omitted, and those 
beyond 3.6 cannot be included for want of astrometer observations, which, indeed, already be- 
came difficult and uncertain below the third magnitude. 





expression of the form - = ( y where m is some small constant. 


Readings of the Interpolating Curve, exhibiting the Correspondence between the Conventional Magni- 
tude «, and the Light y, of Stars as resulting from the Sequences, and from Photometric Measures. 





(288) A very slight consideration of the form of this curve, and of the course of the 
numbers in the above table, suffices to show that it approaches very nearly indeed to a cubic 
hyperbola, the form of whose equation is (z+ a)*. y=6, and it only remains to determine the 
numerical values of a and 4, so as to represent in the best manner possible, the correspondence of 
x and y throughout the extent of the table. To this end, supposing x, 2’ to represent any two 
values of z given by the table, and y, y’ the corresponding values of y, we have 

@+aiysb;  +apyad 
whence it is easy to obtain 


a nC). 
V¥—~ vy Vy¥— vy 
with the naked cye, and without any instrumental aid in searching for her (beyond a recollection of her place in 
reference to certain buildings, chimneys, &c.), from one of two stations in Cape Town, or from his country reai- 
dence on the Camp Ground, several hours after sunrise, on thirty-two out of thirty-six days, among which were 
twenty-two consecutive ones, After some days’ observation in the country, having missed the observation on the 
Camp Ground owing to some light clouds, he found the planct at a Inter hour in town by steeping, using an angle 
and cornice of a church for a guide to the eye, and shifting his position backwards and forwards till found. 
5B 
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Taking now the extreme yalues set down in the above table for x, x’, y, y’, we have 
e=1, y= 0500; Ya Si, ¥ = 00M 
whence, executing the calculations indicated, we find® 
bal, ae ¥2—1 = 04182 
and for the equation between z and y 
(e+ ¥3—S). yal; {c) 
(289) How nearly this equation represents the curve in question will appear from the 


following comparison of the values of y, as calculated from it, and as read off on the curve as 
already stated :— 
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A better correspondence could hardly be desired, and certainly could not have been 
expected. It is so complete, that as a representation of the totality of the observations, the 
equation may be regarded as a perfect substitute for the curve, which latter may therefore be 
dismissed altogether from further consideration. 

(290) This equation once obtained, may be applied cither to the numerical estimation of 
the light of a star of given magnitude, or vice versd, from an experimental determination of its 
light either by means of such an astrometer as above described, or any other, to assign its place 
in the scale of conventional magnitudes, Let us now therefore proceed to determine by its aid 
the magnitudes which ought to be assigned to the several stars of our list in the table Art. 280, and 
to compare them with those previously assigned to them from the sequence observations, This 
is done in the subjoined table, in which it is, however, to be borne in mind, that the sequence 
magnitudes of the larger stars, from Sirius down to Procyon or Orion, are purely arbitrary, and 
rest on no other evidence than a hardly more than conjectural appercu of the course of the 
interpolating curve alluded to in Art, 244. The approach to agreement between the two series 
in their earlier members which docs obtain, is therefore, pro tanto, a verification of this 





* The exact arithmetical calculation gives 6= 1.0001, a=0.4143. The coincidence, which is a remarkable 
one, is purely accidental, and was not foreseen when the data in the text were fixed upon, It is true that the 
value of y (0.500), correaponding to 2=1 was designedly chosen—the natural course of the interpolating curve, 
allowing some little latitude of choice at this place, which was taken advantage of to give a round number, but all 
the rest of its course is strictly limited, this point once being fixed. 
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conjecture, and of the extension of our nomenclature of magnitudes to degrees of brightness 
higher than that to which the magnitude 1 is assigned in the adopted scale, In this part of the 
scale the astrometer values are alone entitled to any consideration, 


Comparison of the Magnitudes of 68 Stars os deduced on the one hand from the method of Sequences, and 
on the other from Photometric Otwervation, by the aid of the Astrometer. 
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(291) In judging of the general amount of coincidence between the two series here pre- 
sented, it is by no means desired to under-estimate or unduly palliate the rather considerable and 
numerous cases of discordance which occur. Out of sixty-three stars compared, infcrior to 
Lyra in brightness (for of the cases above that limit no fair judgment can be formed), there are no 
less than eighteen in which the disagreement of the assigned values exceeds one-fifth of a magni- 
tude, a quantity respecting which the judgment of a practised eye cannot be deceived. Never- 
theless, it ought to be remembered that these extreme differences are, in all probability, the sums 
of errors in opposite directions, of the values afforded by the two methods. And it must further 
be remarked, that in a majority of these cases the photometric determination rests on a single 
night's observation, and not unfrequently on a single equalization. The worst case of all, that of 
» Argus, is of this description, and ought undoubtedly to be rejected as altogether erroneous, and 
would have been so had not all selection been avoided. In others (such as those of a Gruis and 
a Trianguli), it seems extremely probable that a difference of colour between the light of the 
star and that of the moon has affected the photometric comparisons, leaving them, however, 
consistent inter se. Lastly, if we look to the cases of agreement rather than to those of dis- 
cordance, we shall find no less than forty out of the sixty-three in question in which the results 
agree within one-cighth of a magnitude. 

(292) One very remarkable result of our equation (C) Art. 288, ought not to be passed in 
silence, viz., that if the numerical values conventionally assigned to the stars be all increased by 


the constant fraction 0.4142 (or #/2—1) the new scale of magnitudes so arising will represent the 
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distances of the respective stars to which they are ascribed, from our system, on the supposition of an 
intrinsic equality in the light of the stars themselves; (i. e. 80 that differences of brightness shall be 
merely apparent, and supposed to arise solely from differences of distance). Now, as the con- 
ventional scale which we have adopted is, after all, purely arbitrary, there is absolutely no reason 
other than usage, and (that hitherto a very vague and lax one) why this alteration of nomenclature 
should not be made. In fact, so loose is the present practice, that it would hardly be felt as a 
change. a Centauri would be our normal star of the first magnitude, 8 Crucis of the second, 
« Orionis of the third,* » Hydree of the fourth, and % Volantis of the fifth; and these are the 
magnitudes which actually stand annexed to those stars in our catalogues respectively. The 
effect of such a change would be to place the nomenclature of magnitudes on a natural, or, at all 
events, on a photometric basis easily remembered, the relation between the magnitude and the 
light of any star being given by the very simple equation 
M*.L=1 (D) 

a Centauri being taken as the unit both of light and magnitude. It is of course to be under- 
stood, that in speaking of a Centauri, which is a double star, the sum of the two individuals is 
intended, and the very fact of its being double, and composed of two very bright individuals, 
gives a sort of security against the probability of its variation in our ignorance of the causes of 
the phenomena of variable stars, inasmuch as there is a chance of compensation in the inde- 


pendent variations of two or more individuals, and at all events, the sum will vary in a less ratio 
to the whole if only one of the two be variable. 





® These stars are those on our list (C), in which the sequence magnitudes are 1.59, 2.59, 3.59, 4.59, « Cen- 
tauri hes, properly speaking, no sequence magnitude, and is our assumed standard. « Orionis is ill determined 
in the astrometer series, as are all stars below the 3rd magnitude. 





CHAPTER IV. 


OF THE DISTRIBUTION OF STARS AND OF THE CONSTITUTION OF THE GALAXY 
IN THE SOUTHERN HEMISPHERE. 


SECTION 1.—OF THE STATISTICAL DISTRIBUTION OP STARS. 


(293) That the comparative abundance or paucity of stars in any particular region of the 
northern hemisphere, and of the southern, so far as visible in our latitudes, has reference to its 
situation in respect of the Milky Way, is a proposition which the researches of Sir William 
Herschel have sufficiently established, not merely by the general aspect of the heavens when 
viewed with the naked eye, but also when examined with powerful telescopes in a mode which 
may properly be called statistical,—that is to say, by counting the number of stars in the field of 
view of one and the same telescope at a great number of given points in the concave of the 
heavens, and so estimating their comparative populousness in stars, in their different districts. 
The results of a system of observation of this nature have, as is well known, conducted him to the 
highly remarkable and interesting conclusion above mentioned, and to this further consequence, 
that all the stars visible to us, whether by unassisted vision, or through the best telescopes (such 
at least as are scattered, or not congregated in resolvable nebulm, or globular or similar highly 
condensed clusters) belong to and form part of a vast sfrafwm, or considerably flattened and 
unsymmetrical congeries of stara in which our system is deeply, though excentrically planged, 
and, morcover, situated near a point where the stratum bifurcates or spreads itself out into two 
sheets.* 

(294) It may easily be supposed that the opportunity offered of carrying out this great 
induction by observations made with the same telescope, similarly used in that part of the 
heavens inaccessible to its author, was not neglected. So soon as a knowledge of the regions 
where nebule might more especially be expected had been acquired, so as not to hazard too 
much by continually interrupting the sweep for the purpose of gauging (#.¢., counting the 
number of visible stars in determinate fields of view), a system of star-gauges waa set on foot, at 
first somewhat irregularly, but after a very few sweeps, more systematically, so as to dot over the 
surface of the heavens, as it were with a regular tesseration of gauged or counted fields, disposed 
at definite and equal intervals of Right Ascension and Polar distance, viz., 10° of time in R A, 
and 1° 30’ of arc in N P D, as shown in the following woodcut, where the circles indicate the 
fields of view, and the zig-zag lines connecting them, the course of a telescope passing from one 


* Phil. Trans. 1785, p. 213, 
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to another during a single sweep, supposing it devoted only to this object. Not that it was 

expected, or, indeed, considered possible actaally to count so great a multitude of fields as this 

plan, completely executed, would require. But it 

‘of YW bof was considered, lst, that many gauge-points must 

escape observation in consequence of the inter- 

ference of the more important regular business of 

the sweep; 2dly, that some system was necessary to 

prevent confusion, and unequal observing, and that 

the system proposed offered the advantage of being 

easily carried in the memory ;* 3dly, and more 

especially, that it was desirable to ensure an absolute 

R RB p impartiality in the selection of the gauge~points, 

which could only be done by determining before- 

hand where they should occur, rather than: trast: anything to choice, when, in all probability, 

more crowded fields might have obtained an undue preference in the richer regions, and more 

empty ones in the poorer, owing to the natural tendency to bring out into prominence any- 
thing which at the moment appears a feature. 

(295) About 2300 gauges have been thus obtained, which, though leaving some blanks, in 
zones which had either heen stfficiently swept over before the gauges were commenced, or 
where, for other reasons, their registry was interrupted, yet afford ample materials for testing the 
validity of the induction in question, and for estimating the comparative richness of every con- 
siderable district of the southern heavens, They are digested and arranged in the subsequent 
synopsis, in which the following particulars require to be noticed. 

(296) The setting of the telescope upon the gauge-points in P D was performed without any 
regard to precision; the microscope being usually brought to a rough reading of 0°, 1° 30’, 3°, 
for the extremes and middle of the zone, neglecting the correction for the minutes of zero error, 
unless conspicuons enough to be troublesome, in which cases it was roughly applied. So, also, 
in R A, the chronometer error was habitually neglected, unless unusually great; and it would 
frequently bappen that, owing to the interference of an object, a delay of one, two, or three 
minutes beyond the regular preconcerted times (0, 10", 20", &c.) would oceur, For all these 
reasons it is probable that hardly any of the gauged fields can be accurately identified, nor is it of 
the slightest importance that they should be so, It suffices that they occar about (i: e, in the 
immediate neighbourhood) of their intended places—in the majority of cases, no doubt, over- 
lapping them over some considerable portion of their area. This circumstance is taken 
advantage of to effect a material saving of space and printing in their synoptical, presentation, by 
referring each gauge to its nearest intended parallel of dectination and decade of minutes in 
Right Ascension. 

(297) As a preparation for this synoptic presentation of the gauges, each observation was 
first projected from the gauge-book on a lange chart constructed for the purpose, the number of 





* In the system of sweeping pursued, where zones of 3° in breadth from the equator either way to the poles 
were observed, the rule for the gauge points adopted, after some little hesitation, was as follows :—Ist, Even Aours 
(, 2, 4", &e.) begin their gauges at the northern limit of the cone, odd Aowra at the southern; 2nd, Even 
multiples of 20° in R A correspond to the northern limit, odd to the southern; 3rd, Odd multiples of 10° (It, 
30-, 50-) correspond to the middle of the zone in P D. 
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stars in the gauged fields being written in their proper places, like the soundings in a hydro- 
graphic chart. In so doing, the actual observed places (as nearly as recoverable) of the gauges 
were laid down, By this means it was found, as expected and intended, that in regions swept 
over twice or three times, blanks left in one sweep were very frequently filled wp by the obser- 
vations of another, so as to cover the ground of large districts with great regularity. In a great 
multitude of instances, however, duplicates, and even triplicates of particular gauges would 
occur, seldom exactly coincident in place. Wherever this happena, neither of the individual 
gauges is registered in the synopsis, but a mean is taken of all the numbers, to give the gauge- 
number corresponding to the gauge-point to which both the observed places belong, or that 
nearest to the mean of the places. When the mean so tuken is a fraction, the nearest integer is 
set down, and when the difference from an integer is exactly 4, the integer next less is 
preferred. 

(298) The arrangement of the synoptic table of guages is as follows:—All the ganges are 
arranged on meridians and parallels. Under the heading of each meridian, denoted by 0" 0", 
O10", &c. at the head of each double column, are entered, in the first column, the several . 
parallels on which gauges have been observed, and in the second, the number of stars in the 
field corresponding, by a mean of the gauges. The parallels are 58 in namber, being numbered 
from 0 to 57 inclusive. The parallel 0 corresponds to NPD 90°; parallel 1, to 91° 30’; 
parallel 2, to 93°, and so on, increasing by 1° 30’ for each unit, only that the last parallel, No. 57, 
corresponds to 175° 0, instead of 175° 30’, the interval from 171° to the South Pole having been 
divided into two zones of 4° and 5° in breadth respectively. The dots attached to the gauge 
numbers indicate the number of fields, a mean of which is taken in each case. 

(299) The Polar gauge is a single one; and contains 14 stars, by a mean of three ob- 
servations, in each of which the true pole was in the field, though not exactly central. 
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(300) In order to examine how far the induction alluded to in Arts. (293) and (294) is borne 
out by the system of observations above described, the following process was instituted. The 
poles of the great circle marking on a celestial globe the medial line of the Milky Way, which 
may be called the Galactic circle, were found, and their places ascertained to be in 0" 47" RA 
and 116° 0’ NPD for the southern pole, and 12°47" R A, 64° 0 N PD for the northern. 
With these poles, a series of parallels to the Galactic circle were described on an 18-inch 
celestial globe, dividing the heavens into zones 15° each in breadth, six on the south, and six on 
the north side of the Milky Way; and the points of intersection of these with the meridians of 
0° 0, 0 20", O° 40", &e. being read off in N P D, by the aid of the brass meridian are (a process 
quite accurate enough for the purpose), every such point was transferred to the chart mentioned 
in Art, (297), containing the actual projections of all the observed gauges. These points were 
then connected by regular curves, which are, consequently, the projections of the galactic 
parallels in question, the spaces between them being the projections of the zones into which they 
divide the surface of the sphere. 

(301) This done, the next step consisted in counting the number of fields of view actually 
laid down on the charts in the region occupied by each zone, seriatim; and in adding together 
into one sum the numbers of stars therein observed, or the gauge numbers as they actually 
occurred on the chart, and the following are the results obtained :-— 

(302) In the oval representing the circle of 15° radius surrounding the southern pole of the 
Galactic circle, were found to have been observed forty-three fields, containing in all 260 stars, 
which gives for the average density of stars in this region of the heavens 6°05 stars to a ficld of 
15’ in diameter, visible in the 20-feet reflector with the usual sweeping power 180, 
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(303) In the zone comprised between the parallels of 15° and 30° Galactic south polar dis- 
tance 144 gauges were found to occur, containing an aggregate of 953 stars, or 6°62 stara to a 
field. 

(304) In the zone comprised between 30° and 45° were observed 218 gauges containing 
1980 stars, which gives an average of 9°08 stars to a field. 

(305) In the zone from 45° to 60° were found 375 gauges containing 5060 stars, being 
13-49 stars to a field. 

(306) From 60° to 75° are found to have been observed 472 gauges containing 12409 
counted stars, whence the average of 26°29 stars to a field. 

(307) From 75° to 90°, being the zone immediately adjacent to the Milky Way on the south 
side, and containing half its breadth, 442 gauges are registered containing 26105 stars. Among 
these occur some gauges in which the stars are set down as “ innumerable,” or so crowded as to 
be impossible to count them without bestowing more time and care than the nature of the object 
in view was judged to require. These are taken when they occur at 200 stars to the field, which 
is certainly not an excessive estimate. There are, however, not above five or six gauges in this 
predicament. The average density of stars in this zone, according to the numbers above stated, 
is 59°06 stars to a field. 

(308) A zone of 3° in breadth bisected throughout by the Galactic circle, or extending 14° 
on its north, and as much on its south side, was found to include eighty-four gauges containing 
6258 stars, giving an average of 74°50 stars toa field, The average would have been much 
higher if, instead of following the course of this circle, a zone of equal breadth pursuing the 
irregular line of maximum intensity of the Milky Way had been chosen, which in some places 
deviates by several degrees from the great circle which expresses its general situation. Judging 
from the course of the counted gauges only, the mean density of stars in the medial line of the 
actual galaxy in that part I have observed would be somewhere about ninety stars to the field, 
but this must be considered as exclusive of the more densely clustering masses. 

(309) On the northern side of the Galactic circle, the numbers of gauges registered in my 
observations, with their respective aggregates and averages of stars, run as follows :— 

Number Aggregate Average of 


of Ganges of stars atars in 

Zone. observed. counted. a field, 

90° to 105° Galactic S P D * * . . 32i 1461 51.28 
105° to 120° » s . . * . . 195 4576 2u47 
12” to 135° ” ” ‘ . ° e . GS Os 14.46 
135° to 150° os " ° ° ° e ‘ 21 162 7.71 


(310) Nothing can be more striking than the gradual but rapid increase of density on either 
side of the Milky Way as we approach its course, and the reproduction of nearly the same law of 
graduation on the north side which holds good on the south, so far as the comparative paucity of 
the gauges taken in that direction allow us to judge. On the whole, this induction, founded as 
it is on the actual enumeration of 68948 stars contained in 2299 fields, must be admitted as 
decisive of the specific point in question, and as completing the evidence to the same effect 
afforded by Sir William Herschel’s observations" in the northern hemisphere. 








* T have purposely abstained from mixing up in any way the gauges olaerved by myself with those recorded 
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(311) Were we to calculate upon these averages the number of stars visible enough to be dis- 
tinetly counted in the 20-feet reflector in one hemisphere, throwing together into one the gauges 
observed in corresponding zones north and south of the Galactic circle, by way of obtaining a 
broader average, we should find it to be 2665786; and for the two hemispheres, supposing them 
equally rich 5331572, or somewhat less than 53 millions. That the actual number is much 
greater there can be little doubt, when we consider that large tracts of the Milky Way exist so 
crowded as to defy counting the gauges, not by reason of the smallness of the stars, but their 
number, As, for example, in the zone 141°....143°, between the 15th and 16th hour of R A 
(f 599); in the rich masses of Sagittarius and Antinous mentioned in Arts. (321), (322); and 
in many other localities. 

(312) It will of course be understood, and a very superficial inspection of the synopsis of 
gauges above given, suffices to show that great local departures from the general law of distribu- 
tion indicated in this table occur, and that nowhere more remarkably than in the Milky Way 
itself, whose inequalities of density and irregularities of breadth and structure are most conspi- 
cnous and singular, On this head I shall presently have more to say. But, with exception of 
these portions of the galaxy itself, I find nothing in the smallest degree meriting to be regarded 
as systematic in any part of the heavens which I have examined, as respects these deviations from 
perfect regularity. On the contrary, so purely local are they, that on a careful revisal of the 
whole chart, I find it difficult to specify any considerable areas over which an average density of 
stars prevails materially differing from what might be expected from the law of density (regarded 
as a function of the Galactic polar distance) indicated in the last article. As respects mere local 
inequalities, the occasional occurrence of clusters of stars of the 7th and 8th classes remote from the 
Milky Way, may be regarded as fully compensated by the cecurrence (almost as rare) of fields of 
view totally devoid of any perceptible star. When such a field has occurred in sweeping, it has 
usually been noticed as a thing worthy of special remark, and its place taken and registered as an 
elject. The following is a list of places where such blanks occur. 
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by him, in order to give the corroboration of hia views on this important subject the force of a perfectly inde- 
pendent result, obtained from a diametrically opposite point of view, and resting on a series of observations 
hardly leas extensive than his own. 

* Totally blank, not the smallest star, and the heavens here are singularly void of stars: many flelds are 
blank ali but one or two stars 15m. N.B.—in this zone also from 0 30° to I 39° oecur many fields with one of 
two stare only, of the [5th or 16th magnitude. 

¢ In this sone (72°,...79° N P D) between [0+ and 11+ 40+ oceur several blank fields. 

i This blank extends from 113° 52’ to 115° 25 in P D, and over a considerable space in R A. 


5k 





382 OF THE STATISTICAL DISTRIBUTION OF STARS. 














(313) Hitherto we have considered merely the total numbers of stars in our gauged fields, 
without reference to their classification by magnitudes. In counting the gauges, however, not 
only the total numbers were set down, but those of all the several magnitudes down to the 11th 
inclusive, and even of the estimated half magnitudes intermediate, so that we are not left without 
data for entering with considerable detail into this part of the general inquiry. To this end 
the numbers of all the stars of the several magnitudes below specified, occurring in the registered 
gauges, distributed in the respective zones of Galactic polar distance, have been added together 
and collected into sums: and the following table offers a synoptic view of the results of this 
operation, in which also (for comparison’s sake) those which have reference to stars of mixed 
magnitudes are inserted. 


Dedveed Number of Beare per 100 Plelde, 
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(314) On a general view of this table it appears that the tendency to greater frequency, or 
the increase of density in respect of statistical distribution, in approaching the Milky Way, is quite 





sees 


* In all this interval of P D (besides the radius of the field at either end), not the smallest star. Sky per- 
feetly pure and superb, 

+ Many other blank fields hereabouts. 

1 One star 17m seen with long attention. 
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imperceptible among stars of a higher magnitude than the 8th, and except on the very verge of the 
Milky Way itself, stars of the 8th magnitude can hardly be said to participate in the general law 
of increase. For the 9th and 10th the increase, though unequivocally indicated over a zone 
extending at least 30° on either side of the Milky Way, is by no means striking. It is with the 
11th magnitude that it first becomes conspicuous, though still of small amount when compared 
with that which prevails among the mass of stars of magnitudes inferior to the 11th, which con- 
stitute sixteen-seventeenths of the totality of stars within 30° on either side of the Galactic 
circle. 

(315) Two conclusions scem to follow inevitably from this; viz.—1st, That the larger stars 
are really nearer to us (taken en masse, and without denying individual exceptions) than the 
smaller ones. Were this not the case, were there really among the infinite multitude of stars, 
constituting the remoter portions of the galaxy, numerous individuals of extravagant size and 
brightness, as compared with the generality of those around them, so as to overcome the effect 
of distance and appear to us as large stars, the probability of their occurrence in any given region 
would increase with the total apparent density of stars in that region, and would result in a pre- 
pondersnce of considerable stars in the Milky Way, beyond what the heavens really present, over 
its whole circumference. 2dly, That the depth at which our system is plunged in the sidereal 
stratum constituting the galaxy, reckoning from the southern surface or limit of that stratum, is 
about equal to that distance which on a general average corresponds to the light of a star of the 
9th or 10th magnitude, and certainly does not exceed that corresponding to the 11th. 





SECTION IL—OF THE GENERAL APPEARANCE AND TELESCOPIC CONSTITUTION OF THE MILKY 
WAY IN THE SOUTHERN HEMISPHERE. 


(316) The Milky Way, where it passes through the constellation Monoceros, is of great 
breadth ; and is uniform and starless in appearance. Its axis nearly bisects the interval between 
Sirius and Procyon, as it does also the smaller intervals between f and A Monocerotis, between 
sand m of the same constellation, and (less exactly) between » Canis and n Monocerotis. It 
crosses the equinoctial in 6° 54" R A (for 1800). The uniform, and (to the naked eye) starless 
portion continues to about the southern tropic, in the parallel of ¢ Argés. At this point of its 
course, it subdivides, sending off, in the first instance, a narrow and winding branch on the pre- 
ceding side, which may be considered as originating at m Puppis, and whose course may be 
traced nearly along its medial line by the stars p, f, ¢, ¢, a, N Puppis, as far as y Argiis, which it 
involves, and where it terminates rather abruptly. ¢ Argis is involved in this branch near its 
following border, where it makea an elbow, and acquires considerable intensity. See Plate 
XIII. fig. 1. 

(317) After sending off this branch, the main body of the Milky Way pursues its course 
southwards to the parallel of » Puppis and a Mali, where it diffuses itself broadly, and again sub- 
divides, the preceding stream going on with a great increase of intensity to g Puppis, where it is 
suddenly broken off, but resuming, continues more feebly till it finally terminates in a rounded 
mass, in which are involved the stars a, b, f, g, Velorum. The following stream, which is faint 
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and indefinite, attains and involves A Argits, where it also terminates. Some faint traces of a 
fourth branch extending to and involving y, may also be suspected. 

(318) At this part of its general course, the continuity of the Milky Way may be said to be 
almost entirely broken off, insomuch that a line may be drawn through x Argis, E, D, e and 
y Velorum, cutting across its whole extent, and hardly perceptibly affected by its light, and 
forming, as it were, a gap between each of the branches above specified, and their further 
continuation. 

(319) On the following side of this gap, viz., at 6 Argits, at M, L Velorum, and at U Velorum, 
streams originate, more or less corresponding to the aforesaid branches, but more diffused, faint, 
and indefinite, forming altogether a broad and fan-shaped effusion, whose widest opening 
extends from 6 Argits to g Velorum, or about 18° in breadth, and which converges, increasing in 
intensity as it narrows (evidently indicating a foreshortening by perspective), till it attains a 
minimum of breadth between z 1 + 22 Carine and A Centauri, which stars form the promon- 
tories or head-lands (so to speak) of a small, but very strongly marked and sharply cut semi- 
circular bay, half way between y Argis and a Crueis, on the southern side of the Milky Way, 
whose breadth here does not exceed 4 or 5 degrees, or even less, if measured across to the 
concavity of a corresponding but less conspicuous indentation on the north side, having 6 Crucis 
for the centre of curvature of its contour, In all the region from  Argiis to this point, the Milky 
Way is exceedingly intense. From the star last named it throws off a short spur towards 
« Argis, which terminates in a very intense rounded nebulous knot, at a point marked o, in 
Bode’s map, which is the cluster h. 3224 = A 297, in which are the small stars Nos, 3441, 3445, 
3447 of the B. A. Catal., unless, indeed, a faint effusion involving « Argés, and stretching 
onwards towards «, be regarded as connecting the Milky Way with the cluster h. 3111, near 
B Carine, which is very conspicuous to the naked eye as a round nebulous patch, and which 
includes the stars Nos. 2686, 2687, 2694, and 2695 B. A. C. 

(320) Immediately after the contraction between A Centauri and 6 Crucis, the Milky Way 
suddenly expands so as to include the southern half of the cross and the northern portion of 
Musca, whence it proceeds to 8 Centauri, embracing in this wide expansion that singular vacuity 
on the south following side of the cross, called the “Coal-sack,” a pear-shaped oval, whose 
greatest length is about 8°, and breadth 5°, the longer axis being nearly parallel to the line 
joining a and 8 Crucis, which line is very nearly a tangent to the north-preceding portion of its 
circumference. As this is always regarded by voyagers and travellers as one of the most con- 
spicuous features of the southern sky, it may not be irrevelant to state a few particulars as to its 
telescopic constitution. It is by no means entirely devoid of stars, the lowest gauges recorded 
being 9 and 7, and no blank fields being specified as occurring in it. The cluster of telescopic 
stars h. 3407 = A. 272, is actually contained within its area; and even in the middle of its 
extent gauges of 29, and 48 stars are noted. Its striking blackness is, therefore, by no means 
owing to an absolute want of telescopic stars, but rather to its contrast with the very rich portion 
of the Milky Way adjacent, where the gauges run up to 98, 100, 120, and even 200 on the pre- 
ceding side,—to 65, 103, 108, on the following; 68 on the south, and 90 on the north. The 
contrast is enhanced by the suddenness of the transition, The gauge. 65, occurs immediately on 
the following edge of the Coal-sack, In sweep 778, the northern border was definitely observed 
in RA 12° 46", NP D 150° 13’, with the remark,—* The transition from rich Milky Way to 
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almost complete darkness is here very sudden;” while, on the preceding edge, the gauge 9 
occurs almost immediately on entering within its precincts. 

(321) It is about this region, or, perhaps, somewhat earlier, in the interval between 
» Argus and « Crucis, that the Galactic Circle, or medial line of the Milky Way may be con- 
sidered as crossed by that of the zone of large stars which is marked out by the brilliant con- 
stellation of Orion, the bright stars of Canis Major, and almost all the more congpicuous stars of 
Argo—the Cross—ithe Centaur, Lupus, and Scorpio. A great circle passing through « Orionis 
and a Crucis will mark out the axis of the zone in question, whose inclination to the galactic 
circle is therefore about 20°, and whose appearance would lead us to suspect that our nearest 
neighbours in the sidereal system (if really such), form part of a subordinate sheet or stratum 
deviating to that extent from parallelism to the general mass which, seen projected on the 
heavens, forms the Milky Way. 

(322) From the Coal-sack, over 8, and almost up to a Centauri, the Milky Way continues 
broad, unbroken, and uniform, but just before arriving at a, it divides into two great and conspicuous 
streams (See Pl. XIII. fig. 2.), the preceding of which passes over B A C 4977 (miscalled by Bode 
« Lupi), and x (Bode) Norme = BAC 5136, its axis passing centrally between these two stars ; 
thence to d Lupi (Bode) = B A C 5123, which ita preceding border just attains, and from which 
point its intensity, hitherto very great, rapidly degrades. Holding on its course, it passes 
centrally over 7 Zwpi, and finally loses itself in a faint effusion, which skirts the following side of 
the line of stars p, 7, 6, 8 Seorpii. This branch is indicated in Bode’s chart as terminating before 
it reaches n Lupi, nesr a star there marked 4, 

(323) The following, or main stream, setting out from a Centauri (having « Circint in the 
middle of its breadth, and extending nearly to y T'riangulij), proceeds northwards in a very vivid 
stream till it almost attains » Norme, including within its breadth in the earlier part of this its 
course, a rather remarkable lacuna of an elongated form, parallel to its general direction, about 
5° in length and 14° in breadth, commencing near @ Circint, Before attaining y Norme, this 
branch is connected with the preceding one described in the last article by a narrow and pretty 
conspicuous bridge, which covers the stars marked in Bode’s map as’, c, and + Norme (BA C 
5283, 5209, 5136), and which insulates a long and somewhat triangularly formed dark space 
between the streams, having a Centauri at its southern extremity, and just included within it. 

(324) At y Norma, the main branch of the Milky Way suddenly makes an abrupt bend at 
an angle of about 120° to the following side, passing over two stars dignified in Bode by the 
Greek letters p 1 and p 2 Are, but which are invisible to the naked eye—over «¢ Ara, 9 and 
t Scorpii, and y Tuhi to an exceedingly bright and conspicuous round mass 14° in diameter, 
which is (or rather contains) the great cluster h. 3706, and thence to y Sagittarii, about which it 
forms one of the most intense and striking developments in the form of an oval luminous mass 
about 6° in length and 4° in breadth, and in which, intermixed with gauges of 200 stars in the 
field, oceur portions of such richness that it was found impossible to count the gauges, and fhat 
in a zone 3° in breadth, over an interval of R A from 17" 45= to 18* 30" (sweep 723). A very 
moderate calculation indeed, would make the number of stars in this mass upwards of 100,000. 

(322) From this mass northward, across the ecliptic, in the bow of Sagittarius, and ag far as 
Antinous, the broken and irregular aspect of the Milky Way is familiar to every European 
observer, though much better seen in southern latitudes. On its following side it graduates 
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away insensibly; but along its preceding border it is occasionally very definitely terminated, and 
especially it is broken by three deep sinuses, separated from each other by conspicuous pro- 
tuberances, the one about the star s Scuti (B A C 6279), and the other a most remarkable, 
regularly formed, and considerably well defined paraboloidal mass, projecting boldly between a 
and / Seuti (Fl. 3 and 6 Aquil.), and of an intensity and richneas hardly inferior to that 
adjoining y Sagittarii. From 1 Scuti a deep hollow extends to A Aguile, after which this branch 
(which must certainly be considered the main stream of the Milky Way, as its continuity alone 
is unbroken), rans northward through Aguila, without any further distinguishing feature to the 
junction of the two great streams in Cygnus. 

(325) Bode’s, and most other celestial charts, make the Milky Way bifurcate, in Cygnus and 
the tail of Scorpis, into two great streams, both of which, the preceding and the following, preserve 
their continuity, from point to point, unbroken, This, however, is the case only with the fol- 
lowing, or main stream, whose course we have just traced, The preceding is discontinuous, 
Its northern portion (from Cygnus southwards) terminates precisely at the equator, just beyond 
the bisection of a line joining » Serpentis and 8 Ophiuchi, and from this to the nearest point of 
its southern continuation (if it can be so considered), there is a break of 14° in extent to the 
star o Serpentis, totally devoid of all appearance of it. In order to trace this southern portion, 
jet us return to our point of divergence (Art. 321) at y Norme. Here, as we have stated, the 
following, or main stream, makes an abrupt elbow, and from this point (but on the other side of 
y Norma, and completely cut off it by a narrow and strongly marked dark channel, in whose 
middle that star is situated), this preceding stream sets off, ranning through (and p to « Scorpi, 
in a very irregular and patchy course. Northwards from ¢, it expands into a vast effusion, filling 
nearly the whole area enclosed by ¢, 7, Scorpii, n Ophiuchi, o Serpentis, E, D, * (Bode) Ophiuchi, 
and « Scorpit, Beyond o Serpentis (as above stated), it cannot be traced northwards, It rather 
sweeps round to the following side, as if to re-unite itself with the main stream, from which it 
ean, in fact, hardly be said to be separated by a dark interval, in which are three lucid patches 
or islands, situated in a line drawn from p Sagittarii towards » Serpentis, the southern and 
brighter being near «, the northern and fainter opposite to s Scutii This tendency to a reunion 
with the main stream, indeed, is conspicuous in other parts of its course. Thus, at » Scorpii, it 
sends out a strong offset which crosses the interval between the two streams like a bridge, and 
joins the following one at 6,1, « Scorpii. So, also, another similar bridge crosses the interval 
from u Scorpii to the conspicuous roand mass near y Judi, mentioned in Art, 321, passing 
between, and slightly involving the star I (Bode) Tdi = B A C 5925, and the place of a star 
marked ¢ in Bode's constellation Z'wbus, not visible to the naked eye. 

(326) If we now consider the telescopic structure of the region spread over by, and enclosed 
between the effusions of the Milky Way in the body and tail of Scorpio, the hand and bow of 
Sagittarius, and the following leg of Ophiuchus, we shall find it, in the highest degree, interesting 
and complex. No region of the heavens, in fact, is fuller of objects, beautiful and remarkable in 
themselves, and rendered still more so by their mode of association, and by the peculiar features 
assumed by the Milky Way, which are without a parallel in any other part of its course. 

(327) To begin with the preceding offset of all, which takes its origin at a Centauri. This 
offers nothing peculiar in its internal constitution, but is separated from the others by a very 
poor region, in which several blank fields occur between the 126th and 129th degree of P D, and 
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so numerous are these from the 111th to the 117th in the region adjacent to Antares, as to make 
it doubtful whether the faint apparent illumination between 8 and p Scorpii be not a mere effect 
of contrast with the intense darkness on which it borders, the more so as the gauges in that 
region, ranging only from 10 to 20 stars per field, indicate rather a poor than rich scattering of 
stars thereabouts. 

(328) The preceding stream, diverging from y Norma, presents in the more southern part of 
its course, as far as Cand ¢ Scorpii, a succession of rich clusters of the 7th and 8th classes. In the 
bridge connecting ¢ with @ Scorpii, oceur a globular cluster, and one of the only two annular 
nebule in the southern hemisphere (hb. 3680). But in the northern portion, from the 120th to 
the 108th degree of P D, this branch is thickly set with fine globular clusters, ail of which occur 
within its starry area, and none in the dark region intervening between the streams. Immediately 
on the following edge of this stream, between the 113th and 114th parallel of PD, occurs the 
other annular nebula (bh. 3686). The richest portion of this stream is between the 118th and 
and 119th parallel, when the gauge indicates 120 stars per field, from which point northwards they 
decrease to 42, 60, 40, 37, 48, &c., and finally again attain 60 and 66. Following ¢ Scorpii, in 
the interval between that star and A, this branch first presents the phenomenon of nebulosity 
irresolvable in the 20-feet reflector. “ Sweep 791, 16°48". The northern part of the zone 
(P D 122° 52’) is Milky Way, but strangely mixed, of patches of stars, and starless space, and 
light in the field without stars enough to account for it,” an appearance which ccases, however, 
when we /eave this branch and enter on the region intervening between the streams where it is 
noticed in the same sweep, that at 17" 13" “the northern end of the zone, though pretty rich in 
stars, is yet quite free from brightness of ground. It is as black as a coal.” 

(329) The constitution of the following, or main stream, is much more intricate and various. 
Besides being thickly set with superb globular clusters, from y Judi to the 113th degree of P D, 
its course from the 126th to the 117th degree is broken up into a succession of nebulous and 
semi-nebulous or barely resolvable masses, of small extent, and singularly insulated from each 
other, and from the starry portions. The superb nebula 8 Messier and H. IV. 41, with its trifid 
companion, which occur on or near its anterior border, seem to be only intense exaggerations of 
these nebulous appearances and patches, of which a lange catalogue might easily be made, In 
describing the nature of these appearances, and the general telescopic aspect of this region, it will 
be better to let the observations speak for themselves, as actually recorded. 

(330) In sweeps 791, 792, after passing across the dark interval between the two streams of 
the milky way, comprised between the two connecting streaks or bridges mentioned in Art. 322, 
in the zone of Polar distance between 123° and 126°, the coming on of the great stream is thus 
described :—" 17 32% 124° 16’ the northern, and 124° 55’ the southern, edge of a great nefulous 
projection of the Milky Way of great extent running horizontally. At the former Polar distance, 
the northern half of the field of view has stars on a black ground. After this the Milky Way 
becomes very nebulous, in great cirrous masses and streaks,"——-“17" 31" +. Hereabouts 
begins a series of great nebulous and semi-nebulous milky way patches over the whole breadth 
of the zone from 123° 31’ downwards to 126°." At 17" 34" 31.4° occurs (as a highly character- 
istic specimen) the mass figured in Pl, V. Fig. 1, and described in the Catalogue of Nebula, 
where it will be found under its proper R A, and in due succession the analogous masses 
described in the Catalogue as h. 3704, 3708, 3709, which, it is remarked, occur “ among alterna- 
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tions of vacuity and richness most surprising, and baffling all description.” As the main body of 
the Milky Way comes on, the frequency and variety of these masses increases, At 17" 50", the 
following remarks occur in the sweeps specified. “ Here the Milky Way is composed of separate, 
or slightly, or strongly, connected clouds of semi-nebulous light; and, as the telescope moves, 
the appearance is that of clouds passing in a sewd as the sailors call it."——‘ 1 could fill a cata- 
logue with the clusters of the 6th class which are here. The Milky Way is like sand, not strewed 
evenly as with a sieve, but as if flung down by handfuls (and both hands at once), leaving dark 
intervals, and all consisting of stars 14,..16...20", down to nebulosity, in a most astonishing man- 
ner.” Again, at 17° 53", “ After an interval of comparative poverty, the same phenomenon, 
and even more remarkable. I cannot say it is nebulous. It is all resolved, but the stars are 
inconceivably numerous and minute. There must be millions on millions, and all most unequally 
massed together, yet they nowhere run to nuclei or clusters much brighter in the middle.” This 
extraordinary exhibition terminates about the eighteenth hour of R A (where the Milky Way 
resumes its usual appearance), with the planetary nebula hb. 3744. 

(331) In the zone next adjacent (120°,,,123°), the nebulous appearance of the anterior edge 
of the great stream comes on later, and is less broken into distinct masses. In some places it is 
even sharply defined, a specimen of which (at 17° 43° 40°) is figured in Pi, V. Fig. 2, and 
described in the Catalogue. (See the above R A, and the description of the objects immediately 
following it.) Towards the end of the seventeenth hour, the globular clusters begin to come on, 
They consist of stars of excessive minuteness, but yet not more so than the ground of the Milky 
Way on which not only they appear projected, but of which it is very probable that they really 
form a part. (See the descriptions of h. 3720, 3723, 3731, 3736, and of the Milky Way at 
18" 8 10° P D. 121° 59’ 55” under that R A in the Catalogue, as also the remark in Art. 105). 

(332) In the zone from 117° to 120°, the commencement of the Milky Way in 17" 40° is by 
a crowd of stars beyond counting, but which speedily becomes mingled with nebulous masses, as 
at h. 3712, which is the commencement of a series of such masses. At 17° 45" 30°, 119° 2°, a field 
of view is thus described :—“ Here is a field, the preceding half of which is clear of nebula, the 
last patch having disappeared, but the following is densely filled with Nesutous Mmxy Way!! 
(f 723.)" At 17° 49", 118° 7’, is noted the northern limit, and at 17°47" 58", 119° 22’ the 
southern, of a great nebulous or almost nebulous protuberance or promontory, “ which projects 
into the field of view as the Cape of Good Hope on a map does into the Southern Ocean.” 
(f 723, 478.) At 17" 50", 118° 59’, “the density of the nebula is extraordinary, and the stars 
are by no means sufficient to make glare enough to account for it." h, 3732 is evidently a nebu- 
loid of the same nature, but more resolvable, 

(333) Proceeding still northwards, in the zone 114°...117°, presently after quitting the 
preceding stream of the Milky Way, we fall upon a series of blank fields, and exceedingly poor 
spaces, extending in R A from 17° 10" to 17" 25", and from P D 115° 40’ to 116° 54’, forming 
a dark patch which corresponds in a remarkable way to that near Antares on the opposite side of 
the preceding stream, already noticed in Art. 324, The place of this void space corresponds to 
the following foot of Ophiuchus nearly on Bode'’s Chart, south following the star marked = io that 
chart, but which is called ¢ in BAC. Immediately after this, between the right ascensions 
17° 28" and 17° 35", we come upon the returning portion of the broad effusion of the preceding 
branch of the Milky Way, where it makes a sweep round = (@) Ophinehi, and which is thus 
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characterized in 723 “ 17" 25", 116° 52’, a field selected among many nebulous ones” (after a 
starless and perfectly dark space) “‘ for having very few stars, and yet being so bright that I see all 
the wires.” Again, in 724 * 17° 28" 16.7", 114° 27° 1", the Milky Way comes on in large milky 
nebulous irregular patches and banks, with few stars of visible magnitude. After a succession of 
blank fields, and a region of extremely rare stars above 18", I do not remember ever seeing the 
Milky Way so decidedly nebulous (or indeed at all so) before."——* 17" 35” 18", 114° 25’ 32", 
the southern edge of the Milky Way, terminated by an irregular nebulous fringe as if lacerated. 
The body of it towards the north is very decidedly nebulous.” Quitting here this curl of the 
preceding branch, and traversing the interval which separates it from the following or main stream 
we come in the first instance on Messier’s eighth nebula (Pi. I. Fig. 1), which may probably be 
regarded as one of the nebulous outliers of that stream, since it is hardly passed, when at 
18* 2" 55', 116° 49’, “the Milky Way comes on suddenly, the commencement being in streaky or 
riband-shaped masses of stars so small as to be almost nebulous, yet when well examined it is all 
resolved.” At its immediate preceding border occurs the fine globular cluster h. 3730 (VI. 12), 
which partakes of the same character, as regards the excessive minuteness of its stars; and the 
same remark applies to two other similar clusters h., 3743 (M. 28), and h. 3748, which occur 
further on in R A. 

(334) In the next zone (111°... 114°) at 17" 37" R A, P D 112° 56’, we find still the 
same phenomenon of irresolvable nebulosity thus described. “ This is about the middle of a 
very large space in the Milky Way which is completely nebulous, like the diffused nebulosity of 
the Magellanic Cloud, with a tolerable abundance of very small stars also scattered in it.” And 
again, “17° 48", 111° 2’, the apparent top of the field (the real bottom) is full of faint nebulous 
light without stars: the rest of the zone is blank.” At 18" 8" “ the real Milky Way is just come 
on in great cloudy semi-ncbulous masses running inte one another, heaps on heaps,” This again 
corresponds to a portion of the preceding effusion, Before we reach the following stream an 
interval has to be traversed in which (again as a premonitory outlier) occurs the great “ trifid 
nebula” figured in Pl. IT. Fig. 2. 

(335) From the foregoing analysis of the telescopic aspect of the Milky Way in this interesting 
region, I think it can hardly be doubted that it consists of portions differing exceedingly in dis- 
tance, but brought by the effect of projection into the same or nearly the same visual line: in 
particular, that at the anterior edge of what we have called the main stream, we see, foreshortened, 
a vast and illimitable area scattered over with discontinuous masses and aggregates of stars in the 
manner of the cumuli of a mackerel sky, rather than of a stratum of regular thickness and homo- 
geneous formation: and that in the enclosed spaces insulated from the rest of the heavens by the 
preceding and following streams, and the “bridges” above spoken of as connecting them (as, for 
instance, in that which includes A Scorpii), we are, in fact, looking out into space through vast 
chimney-form or tubular vacancies whose terminations are rendered nebulous by the effect of 
their exceeding distance, and at the same time are brought by that of perspective to constitute 
the interior borders of the apparent vacuities. It is possible that the globular clusters we see 
scattered over it are nothing more than such masses in a higher state of aggregation, to which 
perhaps the others are by slow degrees advancing. Yet in that ease we should certainly be pre- 
pared to expect specimens of an intermediate character to occur in considerable numbers, scat- 
tered among them, whereas in fact it would be difficult to particularize any objects in the region 
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in question which can be quite fairly so considered. The intermediate stages of central conden- 
sation between the highly compressed globular cluster, and the dilute and nearly uniform 
nebuloid patch, if not altogether wanting, are, at all events, feebly represented. 





SECTION I11.—OF SOME INDICATIONS OF VERY REMOTE TELESCOPIC BRANCHES OF THE MILKY 
WAY, OR OF AN INDEPENDENT SIDEREAL SYSTEM, OR SYSTEMS, BEARING A RESEM- 
BLANCE TO SUCH BRANCHES, 


(336) I find frequent mention made in the course of sweeping, of a phenomenon which 
would appear to indicate the existence of starry regions of great extent and excessive remoteness, 
disconnected, or at least in no traceable connexion with any part of the Milky Way except in 
some particular localities, but which yet may possibly be branches or outlying portions of that 
system. This phenomenon consists in an exceedingly delicate and uniform dotting or stippling 
of the field of view by points of light too small to admit of any one being steadily and fixedly 
viewed, and too numerous for counting, were it possible so to view them, Of the reality of this 
phenomenon (which has occurred in parts of the heavens far remote from the Milky Way, or from 
any large nebula or cluster) 1 have always felt satisfied at the moment of chservation. But that 
conviction has not been permanent. The idea of illusion has continually arisen (subsequently), 
partly owing to the extreme delicacy of the points of light so seen or suspected, but chiefly from 
the circumstance that when noticed (usually in taking the gauges) it has been almost invariably in 
the first quarter or half an hour from the commencement of sweeping; often in the first gange 
taken, and in that only; occasionally later in the sweep, but after an interval of rest. To this, 
however, there is here and there an exception. Pointed mention is, moreover, not unfrequently 
made of the perfect darkness of the ground of the sky in some regions; which would appear to 
indicate that light had prevailed, without stars being seen, in the parts viewed previously. I think 
it right, therefore, not to suppress all mention of the phenomenon in question, which, if it arise 
from physiological causes is at least curious and remarkable as a case of optical illusion, 

(337) The following is a list of the places in the heavens where this phenomenon has been 
remarked, with the sweeps in which they have been noted. Col. 1 contains a reference number; 
col. 2, the R A of the place observed; col. 3, the polar distance of the zone affected or the 
middle of the field of view gauged; col. 4, the sweep. An asterisk (*) affixed to this number 
denotes that the phenomena was noted only in the first half-hour of sweeping, or within the same 
limit of time after an interruption of the sweep by an interval of rest and absence from the 
telescope, The letter M similarly attached indicates that the place set down is in the neighbour 
hood of the Milky Way. 
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(338) Inf 663 (Nos, 2, 5, 6), the appearance in question continued during forty minutes, 
after which it ceased to attract attention. In ( 526 (No, 12), it occurred after twenty minutes’ 
sweeping, preceded by an interval of forty minutes’ rest. The observation No. 14, is thus re- 
corded: “ A very remarkable change in the ground of the sky. From being light and dotty, it 
is now become, all over the zone, clear black, on which the stars stand as on a black ground: 
Nos. 19, 22, are almost upon the Milky Way, and indicate a transition to its nebulous state. In 
the latter entry especially it is stated, that “over the whole zone, the Milky Way is very remark- 
able, consisting of large and small stars loosely scattered over a brilliant and closely stippled 
reticulated ground of stars, say 17 m. With attention they are insulable and innumerable.” The 
* stippling of the ground of the aky” to which attention is intended to be drawn in these notices, 
seems to be one step farther in the progress towards milky nebulosity than this observation 
records, In the observation No. 20, twenty-eight stare 12 and 13 m were counted “on a field 
uniformly stippled over. A remarkable field.” This occurred after two hours fifty minutes of 
continuous sweeping, in the course of which, at 13" 0", the ground of the sky is expressly stated 
to have been quite black. In 620, which is far enough from the borders of the Milky Way to 
be fairly out of its ordinary influence, the notices of the stippling are very strongly expressed, 
thus :—19" 59", field distinctly stippled all over uniformly ;” “ 20* 9*, I feel satisfied the 
stippling is no illusion, as its dark mottling moves with the stars as I move the tube to and fro ;” 
* 20" 29*, stippling no longer seen; 20° 39", the stippled appearance is gone ; 20° 59", query, if 
not a feeble stippling;” and so on to 22" 29°, where the ground was observed perfectly dark, 
and this remark added, “ Hitherto there has been light in the field, especially when faint or 
doubtful stippling has been recorded.” In_f 627 the entries of stippling are only in the first three 
gauges (Nos, 30, 32, 34), but it is not till R A 22° 1", or after a full hour from the commence- 
ment that it is declared to be “ gone.” In f 629 (No. 36) the phenomenon is noted as “ feeble.” 
On this occasion the entry occurs after nearly an hour's sweeping; but this had been interrupted 
from 23" 5" to 23" 18", during which the eye of a friend replaced my own at the telescope while 
I stood by, without, however, quitting the platform, or going into the light. This was twelve 
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minutes before the entry in question, and a gauge taken at 23" 20", only two minutes after 
resuming the observations, mentions no stippling, 

(339) In order to throw as much light upon this subject as poasible, I have projected all 
these recorded points on a chart, with a view to see whether they group themselves in any 
consistent manner. One group occurs tolerably compact, occupying the arms and fore-legs of 
the Centaur, and this seems pretty evidently connected with the Milky Way, which runs directly 
across it, Another more loosely occupies the constellations Lepus, Columba, and Pictor, while a 
third straggles over a region including Paro, Grus, and the hind part of Sagittarius. These 
include all the recorded fields but three, which are outlying and disconnected. 

(340) The following is a list of points recorded as having the ground of the sky particularly 
black, and certainly devoid of any such stippling or nebulous phenomenon. 











(341) I shall close this chapter by a general reference to Plate XIII. Figs, 1, 2, which 
represent the cause and aspect of the Milky Way, from Antinous to Monoceros, delineated with as 
much precision as the nature of such work admits, i. e. with the naked eye by faint lamplight, in 
the open air. In the projection, the Galactic Circle or medial line of the entire galaxy is extended 
into a straight line which is divided into hours of right ascension at the points where the meridians 
of those hours cross it, The figures are reduced from drawings on a larger scale, viz, that formed 
by pricking off the stars from Bode’s charts, on blank paper, to serve as skeleton charts for that 
purpose as well ag for a general triangulation of the whole heavens (northern as well as southern) 
in which it was proposed to lay down every star visible to the naked eye.” From these charts 
the Milky Way has been transferred by laying down (from a good celestial globe, by Bardin, for 
1800) the chief stars, as a skeleton—inserting others from the maps by the aid of proportional 
compasses, and then working over it an accurate resemblance of the forms, and as near as possible 
of the intensities, of the several parts in the originals. The reader may perhaps be surprised by 
differences which occur in very obvious features between this and former representations, as, for 
instance, in the great embranchment at a Centauri, which both in Bode's chart and in Mr. 
Dunlop's figure is made to take place at or near §, and in several other points which it is not 
worth while to particularize. 








* This operation, I may as well mention, has been very nearly completed in the Southern Hemisphere (a few 
triangles only having escaped), and quite so in the Northern; just as the elaborate charts of Angelander and 
Schwink, aiming at and accomplishing the same objects for that part of the heavens visible in Europe, have 
satisficd, at least to that extent, the present wants of astronomers. 


CHAPTER V. 


OBSERVATIONS OF HALLEY'’S COMET, WITH REMARKS ON ITS PHYSICAL 
CONDITION, AND THAT OF COMETS IN GENERAL. 


(342) It was not before the 28th of October (1835) that I obtained a view of this long 
expected and anxiously looked for member of our system. On the 21st and following days of 
March, guided by Mr, Riimker’s ephemeris, which fortunately came to hand in time, I had 
examined both with the equatorial and with the 20-feet reflector the places set down in that 
ephemeris for the days of observation, and the whole adjacent region of the heavens, with all pos- 
sible attention, but without success, Nor was I more fortunate in the end of August and the 
beginning of September, when, op several occasions, in the morning before sunrise, [ swept over 
the places given in the Nautical Almanac for 1835, which it is now known were not far from the 
true ones. On these occasions, however, my seareh was uniformly baffled by a drift of light, low, 
scudding vapour, hurried rapidly along by the south-east wind of the season, and forming con- 
stantly anew nearly on the spot to which the telescope was directed. The local situation of the 
observatory exempts it from this annoyance (which is a consequence of the greater proximity of 
Feldhausen to the slope of the Table Mountain, the great rendezvous of the south-east cloud- 
drift); and, in consequence, 1 am informed by Mr. Maclear that, on the morning of the lst 
September, he succeeded in obtaining a satisfactory observation. 

(343) On the 24th October the comet was seen by several persons in Cape Town with the 
naked eye; but even so early as the 22nd, my own servants had obtained a sight of it for a few 
minutes (but without informing me at the time) during a casual and transient removal of the 
vast pile of clouds which then, and for many evenings subsequent, congregated over the summits 
of the Table and Devil Mountains. This obstruction continued till the 28th, in the afternoon of 
which day, despairing of success at home, and impatient of repeated disappointments, I dismounted 
the equatorial telescope, and having constructed for it a convenient temporary stand transported 
it to a station on the Cape Flats, five or six miles to the eastward of Feldhausen, where a clear sky 
might be depended on. There, sheltered by a range of low sand-hills from the violence of the 
south-east wind, and freed by distance from the obstruction produced by the Table Mountain 
with its superposed mass of cloud (which at that time extended over the zenith of Feldhausen), 
the instrument was erected about sunset, and before the termination of the twilight I had the 
gtatification to obtain an excellent view of the comet. 

(344) Its appearance on that evening, to the naked eye, was about that of a star of the 3nd 
magnitude, which, as the darkness increased, appeared somewhat hazy, and accompanied by a 
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scarcely perceptible tail. In a night-glass, however, the tail waa conspicuous enough and 3° in 
length, extending to, and just perceptibly involving, a star of the 6th magnitude, afterwards iden- 
tified by reference to Bode's Atlas as No. 217 of his Catalogue, = A, 31816, the comet itself 
holding the situation and presenting the appearance represented in Fig. 1, Pl. XIV., in which 
figure the star a is that marked in Bode's Chart as n Ophiuchi (B A C, 5890), b = I (Bode 
Ophiuchi),* c = A, 31592, d = A, 31485, and f = a. 31699, 

(345) Fig. 2, Pl, XIV., represents its appearance on the same evening in the 7-feet achro- 
matic, with its ring micrometer eye-piece magnifying about seventy times. It was that of a 
nebula very suddenly and highly condensed in the centre, to so great a degree indeed that 1 
would not (from this observation alone) have ventured to deny the existence of a solid nucleus. 
No phase, however, was perceptible on that central mass which might have been so regarded. 
Neither was any other remarkable peculiarity about the head, nucleus, or tail, noticed on this 
occasion. 

(346) The following evening (the 29th) proved very clear at Feldhausen, and having cut 
down several trees which obstructed the view of that part of the sky where the comet would set 
(and which had already been partially cleared for the comet of Encke), the 20-feet reflector, 
armed with an excellent mirror, recently and brilliantly polished for this express service, was 
directed on it as soon as it became visible in the finder in the strong twilight. Under these cir- 
cumstances its appearance was most singular, and such as I had never observed and do not 
remember to have seen described in any previous comet. Its nucleus, small, bright, and highly 
condensed, was shielded or capped on the side next the sun by a vivid but narrow crescent of 
nebulous light, Fig. 3, Pl. XIV., the front of which presented an outline nearly circular, having 
an amplitade of somewhat more than 90° from horn to horn, Within this was situated the 
nucleus, but at a distance behind the front or vertex of the crescent, considerably less than its 
venedsine, so that the horns of the crescent extended a good way behind the nucleus on either 
side, On the other hand, the nucleus lay somewhat behind the interior boundary (if it could 
properly be said to have a boundary, shading off insensibly though rapidly) of the crescent; and, 
not being itself a well defined planetary body, but apparently only a spherical nebula in e state 
of high central condensation. The exterior portions of its nebulosity appeared to blend with the 
interior border of the crescent, in such a manner as to give the impression of a compounded out- 
line, consisting of two slight concavities meeting in a sort of blunted cusp at the nucleus, This 
is no doubt Mr. Cooper's fan, and M. Arago’s sector, or at least their denser portion—such as the 
twilight could not obliterate—or at all events a modification of those phenomena induced by 
lapse of time. There can consequently be little doubt of its existence on the preceding evening, 
so that its escaping notice in the former observation can only be aseribed to want of sufficient 
light in the instrument employed—a defect which no degree of distinctness under magnifying 
power can compensate in the examination of nebulous phenomena. 

(347) In the state above described, and shorn of its exterior envelopes, the distance of the 
central point of the nucleus from the vertex of the crescent was estimated at 45°, and the breadth 
of the latter from horn to horn at 2‘ 30” or 3’ at most. The nucleus was decidedly not planetary, 


* This star does not occur either in BAC or in. It is, however, visible to the naked eye as a star 5)m., 
and, as such, was observed by me on Jane 2, 1842, in Chart Triangle No. 620. 
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and as decidedly exhibited no phase. As the evening advanced, the exterior atrata of the cres- 
cent—the coma and the tail which were before obliterated by the twilight—became visible, and the 
whole finally put on the appearance represented in Vig. 4, Pl, XIV. The tail, however, was 
never very apparent, and the magnifying power (180), the lowest I could then apply, was still too 
high to give its feeble light sufficient concentration to enable me to trace its course, and say with 
confidence whether the chord of the crescent was or was not perpendicular to the general direc- 
tion of the tail. Certainly at the time I had no suspicion of its being otherwise. 

(348) The next day (the 30th) I visited the Observatory, and as the clouds towards evening 
covered the whole Tuble Mountain in such a manner as to preclude any hope of an observation 
at Feldhausen, I remained, and was indulged by Mr. Maclear with a view of it through the 14-feet 
Newtonian reflector of my father's construction—an instrument of great optical capacity, both as 
regards light and distinctness, In this, the appearance was very different from what was observed 
on the previous night. I could discern no distinct crescent, but in its place a strongly marked 
are in the bend of the tail round the head, which was decidedly most luminous at the north pre- 
ceding side of the vertex. 

(349) On the 3lat, the general appearance of the comet was not materially different. The 
diameter of the head or more concentrated part around the nucleus, distinguished sufficiently by 
its apherical form to admit of measurement, was found to be 80 parts of the equatorial micrometer, 
corresponding to 19'.2. On this occasion, also, the comet was compared micrometrically with a 
star of the 7th magnitude just outside of the following border of its tail as under, viz., 5 T 
22" 25" 40" north of star 479 Micr Pts = 1’ 55”.2 and 37 22" 28™ 40° ¢ = preceded star 46°.5 in 
time. Previous to the perihelian passage, however, I did not think it necessary to pay regard to 
exact determinations of its place, which would have demanded the exclusive use of the equa- 
torial, and involved the loss of opportunities for examining its physical construction with the 
20-feet. 

(350) On the evening of the 31st, the crescent was less remarkable than on the 29th, and on 
the following evening (Nov. Ist), still less so; its appearance on that evening was as represented 
in Fig, 5, Pl. XIV. in which the only feature deserving especial notice consists in the extension 
of the feeble light of the coma, considerably beyond the general parabolic sweep of the denser 
portion of the tail around the head. 

(351) By this time the observation of the comet with the 20-feet was growing difficult, and 
confined to a brief interval before its disappearance behind local obstacles, I therefore regretted 
the less the necessity of leaving home for some days on the 2nd November. On my return on the 
10th, it was still visible by climbing above the nearer trees, in the strong twilight, as a star of the 
2.3 or 3rd magnitude, though out of the reach of any instrument but a night-glass held in the 
hand, through which its tail was seen, at the instant of disappearance of the head behind the 
Table Mountain, extending over just one radius of the field, or about 2}°. 

(352) On the return of the comet from the sun, it was carefully swept for before sunrise, 
on several occasions, about the end of December, especially on the 21st and 26th, which days I 
particularize on account of the perfect clearness of the horizon down to the summits of the 
Hottentot Holland Mountains, « range of hills to the south-east, about 3,000 or 4,000 feet in height, 
and distant 25 to 30 miles. On these occasions, Antares was taken as a point of departure, and 
azimuthal sweeps made on either side, from the horizon upwards, but without perceiving it. By 
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Mr. Stratford’s elaborate ephemeris (which of course had not then come to hand), it now appears 
that the comet in all this interval must have occupied a situation so near Antares, that its 
escaping observation at that time, although in strong twilight, seems not a little remarkable, 
though in great measure explained by the course of the subsequent phenomena. Cloudy 
mornings, and other occupations, then intervened; indeed, [ had begun to despair of ita re- 
appearance. On the 25th of January, however, notice was received from Mr. Maclear of his 
having rediscovered it on the morning of that day, or, more properly speaking, the night of the 
24th, astronomical reckoning. This intelligence set everything once more on the alert; and so 
soon as Scorpio became visible on the subsequent night (or morning of the 26th), it was con- 
spicuously seen somewhat above the star p of that constellation, as a bright star of the 4th, or 
small one of the 3rd magnitude. Trees not yet allowing it to be taken up in the 20-feet, the 
equatorial was turned upon it in the first instance until it had attained altitude enough to be 
visible in the former instrument; and this was the course of proceeding on subsequent mornings, 
until the advance of the season, and the progress of the comet in its orbit, rendered it equally 
convenient for either instrument at an earlier hour. 

(353) To the naked eye it now offered the aspect of a star, a very little dim and hazy; but 
no tail was visible, neither was any seen in the night-glass, in which its appearance was that of o 
highly condensed globular nebula. In the equatorial it appeared as a bright, round, and very 
nearly uniform nebulous disc, little condensed towards the centre, but decidedly more sharply 
defined on the following than on the preceding side. Scarcely any nucleus was to be seen, 
except that by glimpses some small, ill-distinguished object was perceived near the centre. No 
trace of a tail was observed with this instrument, but a considerable coma enveloped the disc 
above mentioned, extending to nearly the same distance on all sides, and giving to the whole 
object a strong resemblance, though on a greatly enlarged scale, to those singular nebule which 
are described as at first very gradually, then very suddenly, much brighter towards the middle, 
up to a uniform dise of sensible diameter. 

(354) Viewed through the 20-feet reflector (which on this as on the former occasion I had 
taken care to provide with a mirror freshly polished and in the highest possible condition, which 
had been kept in readiness for its return from the sun) the comet now was indeed a most singular 
and remarkable object, Pl, XV. Fig. 1, Certainly nothing could be more surprising than the 
total change which had taken place in its appearance since the observations of October, Not to 
speak of the extraordinary sharpness of termination of the head, especially towards the following 
side, for which I can find no comparison so apt as the ground-glass shade of an Argand lamp; a 
new and perfectly unexpected phenomenon had developed itself, a phenomenon, I believe, quite 
unique in the history of comets. Within the well-defined head, and somewhat excentrically 
placed (being rather nearer to its southern than to its northern edge), was seen a vividly lumi- 
nous nucleus, or rather an object which I know no better way to describe than by calling it a 
miniature comet baving a nucleus, head and tail of its own, perfectly distinct and considerably 
exceeding in intensity of light, the nebulous dise or envelope which I have above called the 
“head.” As the comet gained altitude, a minute bright point like a very small star, or rather 
like the nucleus of the nebula in Andromeda, only smaller, came to be distinctly perceived. It 
is this point which I shall henceforward term the nucleus, and which, according to the state of the 
atmosphere at the time of observation (and perhaps also that of the comet itself) was subsequently 
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seen sometimes more, sometimes less sharply concentrated, and stellar—but always of excessively 
minute dimension, certainly on no occasion subtending an angle of 4”, and never quite so well 
defined as give a positive assurance of the existence of a solid sphere—much less could any phase 
be at any time discerned on it, The whole was encircled with a strong coma which nearly filled 
the field of view (15’ diameter), dying away insensibly but rapidly at the edges. When the 
nucleus was brought to any part of the circumference of the field, the border of the coma fell 
little short of the centre. On the south preceding side, however, its extent was somewhat 
greater, projecting in that quarter into a feeble and irregular appendage, which might be regarded 
as a rudimentary tail. 

(355) From the 25th January, whenever the weather would permit, till the final disap- 
pearance of the comet, it was observed constantly with the equatorial, and, as often as the other 
indispensable duties of the 20-feet would permit, with that instrument. My last observation of 
it dates on the 5th of May, on which day it was still visible, though with great difficulty, in the 
equatorial ; so conspicuous was it on the 4th, in the 20-feet, that I fully expected to have kept it 
in view at least another fortnight. In this, however, I was disappointed, Cloudy nights pre- 
vented further operations till the 11th, Late on that night the clouds dispersed, and sweeping 
for it out of the meridian over its presumed place three nebula were encountered, one of which 
(1. 163) was at once recognised by its form, and as being far too bright; a second, not occurring 
in the catalogues, was considered too faint, as well as too far from the expected place, to be the 
comet; a third was then found, and although from the first it was suspected not to be the comet, 
not having sufficient central condensation, yet as the place seemed to agree tolerably, and no 
other object offering the same degree of probability had presented itself, I identified it by means 
of surrounding stars, and then had recourse to the equatorial to determine its place, when it 
proved to be the nebula II, 305. The opportunity of further examination was, however, lost for 
that night. 

(356) On the 12th of May a sweep was set, inclading the 96th, 97th, and 95th degrees of 
N P D, within which it was certain the comet must lie, and to pass over the two stars marked in 
Bode’s Atlas as g Sextantis (Fl. 17 and 18), the nearest lettered stars to its expected place as 
laid down in the chart by the last obtained daily motion in R Aand NPD, As the time of 
transit approached the sweep was interrupted by clouds, between which, however, the nebula 
I. 163 was seen, and its place taken, R A 9" 56" 44°.1, N P D 96° 54/ 13” (1830), From that 
time till 11" 5° it continued ‘cloudy, admitting only momentary glimpses, during which whole 
interval, nevertheless, the sweeping was continved, that no chance might be missed. The 
moment it cleared, the transit being long past, the telescope was directed out of the meridian 
on g Sertentis a5 a point of departure to sweep from. It was now perfectly clear, and to my 
surprise, but at the time to my great satisfaction, in the field with g' the brighter, and preceding 
of the two stars of g, an object waa scen which at once impressed me with a full conviction of 
its being that I was in search of, no catalogued nebula occurring in that place. In my sweeping 
journal it stands described as “ A faint nebula of the 2nd class, but very saddenly brighter in 
the middle to a stellar point, equal to a star 16 m, Diameter about 1’ or 1}. The star 
prevents it being seen of its full size and brightness, but the observations are unexceptionable, 
I showed it to my attendant, who saw it as described.” ‘This nebula (for such it proved to be) 
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preceded the star g' by 0°.87; and its difference of declination, as determined by an oblique 
transit across a wire 45° inclined to the parallel, was found to be 4’ 36" south of the star. 

(357) The next night the telescope was again turned on g Sertantis as a starting point, 
whence, by the easy transition of a day's motion, the comet might be readily taken up, the state 
of the weather precluding a regular sweep, though admitting excellent views in brief intervals. 
To my mortification, however, on the first view of g' it was seen’ accompanied by the same 
nebula, in the same precise situation as the previous night.* Clouds prevented all further 
search on that and several subsequent nights ; and when at length the weather became favourable 
no trace of the comet could be found, after most patient and persevering search. Thus, by a 
most inopportune discovery of a nebula, otherwise interesting enough, I found myself deprived 
of the opportunity I should doubtless have otherwise enjoyed, of accompanying this remote 
denizen of our system a few steps farther on his journey. 

(358) On account of the interest which may be considered to attach to the final disappear- 
ance of this comet, it has been thought right to state the above circumstances, I proceed now 
to detail the observations made in the interim, and endeavour to present a connected view of the 
various remarkable changes the comet underwent in its figure, dimensions, and in the relative 
degrees of illumination of its constituent parts, viz. the coma, the tail, the head, and the 
nucleus, with its ray or tail. As respects the micrometrie comparison of its places with those 
of neighbouring stars, from January 25 to May 5, both inclusive, 1 have already published them 
in the “ Transactions of the Astronomical Society,” vol. x. p, 325, et seq., which volume also 
contains the far more elaborate observations of Mr. Maclear, extending over the whole of that 
interval of time, and given with all possible cireumstantial detail. ‘These, therefore, I pretermit 
as unnecessary; reserving, however, a few remarks at the end of this chapter in explanation of 
some artifices employed in the management of the equatorial to insure exactness when the 
comet grew very faint, which may be useful to others under similar circumstances. 

(359) The appearance of the comet on the 25th January has been already described, and is 
represented in Fig. 1, Pl. XV. Before turning the 20-feet upon it, the following measures were 
procured with the equatorial :— 


M T 13 38"—Diameter of the headin Right Ascension = sw weet RR 
Distance of the nucleus from the vertex (uncertain) e+ «© « HS: 
14 15"—Diameter of the head in Declination =. 6 ws eee WS 


Returning to this instrument after the 20-feet observations were terminated, I repeated these 
measures, and was not a little surprised to find the results most materially different, viz. :— 
M T 16° 25"—Diameter of the headin Right Ascension =. ww wee 
16‘ 29-—Diameter of the headin Declination =. 6. se ees HO 
These measures having been performed in strong morning twilight, the deficiency in the measure 
in R A was easily accounted for by the action of the twilight on the ill-defined and graduating 
posteriort portion of the head. But how to account for the increased result of the measurement 


* I find a loose memorandum, dated February 2 (which must have been 1837), to the following effect— 
“Viewed g Sextantis, The nebula stands as before, viz., exactly south of g‘ and about 4 distant.” 

t Posterior, in reference to the vertex, which, as fronting the sun, is considered as the anterior portion of the 
comet, without regard either to its diurnal or orbitual motion. 
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across the axis, where the edges of the portion measured were both well defined? A difference 
of 14.7 between the measurements of the same dimension taken within two hours and a quarter 
of each other, and in opposition to the tendency of the twilight, seemed inconceivable, and threw 
a momentary doubt on the exactness of the earlier measure. That measure had, however, been 
taken and read off with all possible care, and in short, nothing remained but the conclusion that 
the change was real, and that the comet was actually increasing in dimensions with such rapidity that it 
might almost be said to be seen to grow! 

(360) Here was a phenomenon of a new and startlingkind. The increase in the dimensions 
of comets in their recess from the sun, had, it is true, been pointed out and dwelt upon by M. 
Valz, a3 an effect due in bis opinion to the relief of pressure of the mther upon them, and as 
following a certain direct ratio of distance from the sun, such as might be conceived to correspond 
to the supposed density of the wether at that distance. But in this case, in so small an interval of 
time, the change of distance from the sun is altogether trifling compared with the change of 
dimension. If the above measures were correct, the bulk of the head (supposing its posterior 
part to have participated in the increase) must have enlarged in the ratio of 1: 1.198 or 5:6, a 
quantity out of all proportion to the increase of its radius vector in the interval. Subsequent 
observations, it will be seon, show the change not to have been indeed quite so rapid, while they 
confirm its reality, and lead to conclusions of the most singular nature, as will be shown when we 
come to consider a reswmé of the results, 

(361) On this night the position of the axis of the nuclear ray, taken with the 20-feet micro- 
meter, was 276°.9, and its length, from the nucleus to a small star, which, at 15" 40" M T, hap- 
pened to be situate precisely in the axis, and at the extremity, came out, by a difference of R A, 
= 91.75, which, however, is probably rather too small. The nucleus itself was somewhat 
excentrically placed, with respect to the line of symmetry of the head being nearer to its southern 
than to its northern limb. Its distance from the vertex at 15" 23" = 7°00 4 R A = 95.0, 

(362) On the next night, the 26th, the increase of dimension of the comet was evident at 
the first glance, Its form, too, had undergone a change, being more elongated in proportion in 
the direction of its axis, and materially less definite in its posterior region. Its appearance in the 
20-feet and proportional size (being drawn on the same scale os Fig. 1), are represented in 
Fig. 2, Pl. XV. The coma aleo had undergone a great and remarkable change—not so much in 
dimension (which had not indeed increased proportionally, extending still to a distance from the 
vertex only 0.8 of a radius of the field or 6’) as in brightness; being very much enfeebled. The 
small protuberance, however, to which allusion has already been made, on the south preceding 
side, had extended into a sort of wing towards a star of the 9th magnitude ¢ p, to a distance 
nearly twice as great as in any other quarter. The head or envelope had begun to assume an 
evident tendency to a paraboloidal form, the posterior portion being terminated, however, by an 
outline of an oval or nearly semicircular figure. The nucleus appeared as a star about the 11th 
magnitude, not, however, sharp and sparkling like a true star, but furred and nebulous, so that, 
with its ray, it presented exactly the appearance of a miniature comet, having a head and tail of 
its own. 

(363) The dimensions of the comet obtained on this night, with the equatorial, were as 
follows :— 
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M T 14 21*—Length of the Paraboloid from vertex, or Diameter of thehendin RA . SiI“.4 
14 25"—Diameter in Declination. 7 3287.9 
14° 27°—Diameter across the axis, or greatest breadth of the well-defined portion . 3355 
14 31"°—Distance of Nucleus from vertex ‘ ° P 110°.9 


Differences of R A, and measures with the 20-feet position micrometer, gave for 


M T 15'40"—Diameter in RA QSO5=aRA). . ee »- » 9089 
1G’ 2°—Distance of Nucleus from vertex in parallel (9-28) . ‘ . : . 121°.3 
15° S5l-—Lengthof Ray in RA(I2.I9) 2. we ee ee 


15° 24"—Position of Ray, 276°.3. 


The total bulk of the comet (exclasive of the coma) had therefore considerably more than 
doubled within the twenty-four or twenty-five hours elapsed since the measurements of the 
previous night! 

(364) On the 27th January, the appearance in the 20-feet was as represented (on the same 
scale) in Fig. 3, Pl. XV. ‘The head or envelope with its enclosed nucleus and ray, still more 
dilated than last night, but the coma was grown extremely thin and faint, still, however, extending 
to sbout the same distance from the well defined outline of the vertex. It had lost, however, all 
regularity of form. <A considerable ragged protuberance appeared in front, in the nf region, 
while the wing on the s p side seemed to have attached itself to the are of the paraboloid, 
prolonging it as a kind of one-sided and false tail. During the whole of this night's observations, 
the southern are of the paraboloid appeared larger than the northern. The nucleus presented 
less of a stellar aspect than heretofore, and more that of the head of an ordinary comet, its 
denser portion being estimated at 12” in diameter. Measures of the several parts were taken 
on this, and on all other occasions, so long as it continued practicable to do so; but, not to 
interrupt the course of our statement with a mass of figurea, they are reserved to be presented 
synoptically in tabular form. 

(365) Jan. 28. 20 feet. “ Most astonishing! the coma is all but gone, but there are 
long irregular nebulous tails in various directions.” (In the night-glass, before this observation, 
there appeared distinctly a forked eswallow-tailed appendage going off from the head, the 
branches being of unequal length and brightness, and making an angle of about 45° with each 
other. These, as is evidently seen in Fig. 4, Pl. XV., are the remains of the coma, the portion 
of which, to the s p side, formed the nearest approach to a tail which the comet exhibited after 
its perihelion.)—* Twenty feet, The nucleus is now no longer a dim, misty speck, but a sharp 
brilliant point. I cannot, however, ‘ raise a disc’ on it, at least not a well-defined one; but the 
light comes on so suddenly, it is like a planetary nebula a little hazy at the edges, 2” or 2)’ 
in diameter, 16°0" M.T. Being now high, and the telescope acting to admiration (nothing 
ever equalled the definition of stars to-night), I see a sharp, all but planetary disc, diameter 
fully 14”, quite distinct from the haze about it. Power 320 shows it well. It is like one of Jupi- 
ter's satellites in a thick fog of hazy light, Nothing can be more delicate and regular than the 
curve of the head and the symmetry of the whole upper part of the figure.” The continued 
dilatation of the comet on this and the subsequent nights is well exhibited in the figures of 
Plates XV. and XVI, which are all on the same scale, The observations of this night 
conclude with the following memorandum:—* So ended a most memorable night. I can 
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hardly doubt that the comet was fairly evaporated in perihelio by the heat, and resolved into 
transparent vapour, and is now in process of rapid condensation and re-precipitation on the 
nucleus.” 

(366) The 29th of January was cloudy, and my observations on the 30th were cut short 
by clouds, after procuring a few equatorial measures. The nucleus and interior comet were, 
however, now mach more developed, so as to be well seen in this instrument with its power 
170, which had not hitherto been the ease. On the 3lst, the 20 feet was again brought into 
action, when the comet appeared as in Fig, 1, Pl. XVI, Tt was now so much dilated as more 
than to fill the field of view (15’) in length, and nearly so in breadth; the right, or southern 
side, however, being still the longer and brighter, and the termination irregular and indistinct. 
Every trace of coma had disappeared, as had also the false tail or appendage to the southern 
are of the parabolic envelope. The clear parabolic outline of the head was seen free from any 
mistiness or vaporous appearance, and in its full beauty, and certainly a more delicately formed 
and soft, yet well defined, outline than it presented on this night, could not be imagined. It 
was indeed a charming object. My journal compares the rounding off of its edges to that of the 
wane-cloud, occasionally seen on the Table Mountain in certain stages of a south-east gale. 
The simile, though apposite, conveys no illustration to a European reader. That of a trans- 
parent gauze or alabaster vase illuminated from within may be more successful. All idea of 
vagueness or confusion connected with an ill defined and fluctuating coma being now absent, an 
impression of regularity of structure and of precise and definite lawa obeyed in its constitution, 
was no less strongly conveyed by this view of it than by that of the body of Jupiter or Saturn. 
From this night may be dated the commencement of the development of the true tail, viz., the 
prolongation into a regular train of the parabolic envelope, aided in its general effect by the 
similar prolongation of the ray or internal comet, which had now become very conspicuous. 
The coma from this time appeared no more, but in the progress of the comet towards its final 
extinction, the semblance of a new coma arose from the dilatation of the mass of internal light 
immediately surrounding the nucleus, after the final dissipation of the envelope, and which, from 
being at first a subordinate and inconspicuous part of the phenomenon, became by degrees a 
leading feature, and at last may be said to have constituted the whole visible comet, the 
infinitely minute and hardly perceptible nucleus excepted. 

(367) The comet on this night (January 31) was full of small stars, and in its course passed 
tangentially over one at the edge of the densest part of the paraboloid, while another was 
swept across by the axis of the Ray. And I may here mention, once for all, that among the 
innumerable stars of all magnitudes, from the ninth downwards, which at various times were seen 
through it, and some extremely near to the nucleus (though none ezaetly on i), there never 
appeared the least ground for presuming any extinction of their light in traversing it. Very 
minute stars indeed, on entering its brighter portions, were obliterated, as they would have 
heen by an equal illumination of the field of view; but stars which before their entry appeared 
bright enough to bear that degree of illumination, were in no case, so far as I could judge, 
affected to a greater extent than they would have been by so much lamp-light artificially 
introduced, 

(368) February 1, Under the joint influence of a moon nearly fall and the morning 
twilight, the comet was much enfcebled. Its outline, however, continued quite distinct; so 
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that, when brought up to the edge of the field of view of the 20 feet, the want of fitting of its 
convexity into the concavity of the field circumference was apparent by a narrow darker lunule 
at the sides of the vertex. The nucleus was grown more bulky, hazy, and ill defined, and 
its tail very strong. From this time till the 11th February, the moon approaching and passing 
the place of the comet, caused the 20 feet observations to be suspended—the equatorial only 
being used for determinations of its place, and for such measurements of dimension as could 
be procured, which, however (for the cause assigned), ceased to be practicable after the 4th, 
though it still continued to present a perceptible and constantly dilating outline. On the 
removal of the moon the dilatation had become so great, and the envelope so faint, that no more 
micrometric measures of dimension could be procured, The 20 feet observations were resumed 
ou the 11th, on which day it was seen as in Fig, 2, Plate XVI, omitting most of the stars of 
which # great multitude bespangled it, and is described as “a superb object, but grown much too 
large for the grasp of this telescope with its sweeping power. Tried it with the Huygenian eye- 
piece of the night-glass, which improves it much. ‘he nacleus now is the most conspicuous 
part, being vastly brighter than the rest, psvmb M almost to a star. I see no increase of 
brightness at the edges as if it were a shell, The outline is that of a planetary nebula, somewhat 
hazy at the edges with this low power. With 180 much less definite: 4 R A between nucleus 
and vertex = 35°.50 (almost exactly occupying the interval between the wires) = 452.7." The 
elongation of the paraboloid was now such as to merit its being regarded as a true tail, and from 
this time forward its appearance in the night-glass, finder, &c., was that of an ordinary comet, 
with a short, broad, parabolic tail, which on the 15th Feb. occupied 3 the radius of the field of 
the equatorial finder, or about 40’. 

(369) On the 17th, in the 20 feet, with the above mentioned Huygenian eye-piece, it was 
‘dilated to a vast size, and no longer skarply defined, but yet the outline well made ont, the 
nucleus pretty sharp, all but stellar, and muck brighter than ever seen before, but the interior 
cometie tail hardly perceptibly brighter than the general tail.” On the 19th, “ The nucleus and 
its coma very bright, and highly condensed, ‘The parabolic envelope hardly to be made out, and 
evidently distorted. The right (south) side of the envelope is best defined, and tolerably sharp. 
The left, especially towards the vertex, is very irregular in shape, and extends far out to 
near a star 7m.” See Fig. 6, Pl. XIV, of which the scale is much redaced in proportion to the 
other figures. 

(370) From this time forward, the envelope continued still to dilate, becoming, however, 
worse defined and fainter, till at length, on the 18th of March, all trace of a visible outline had 
disappeared, “20 feet—the nucleus is singularly bright compared with the nebula, which is 
diffused, and loses itself insensibly. An immense region around it is dimly lighted with a nebulous 
light, but no form is traceable with the sweeping power.” On the 22d March it was taken in a 
regular sweep on the meridian, and is deseribed as “vvvsvvimb M to a well concentrated 
but not stellar nucleus, 4’ diam. R A 11° 45" 26".4; N P D 114° 41/ 22” (for 1830).”. The 
tail of the nucleus or the “ Ray” had entirely disappeared, and henceforward it presented only 
the appearance of a round nebula, highly and very suddenly condensed in the middle (in which 
state it is figured in Fig. 7, Pl. XTV, on May 3), gradually dying away till finally lost. 

(371) Four things in the post-perihelian history of this comet are especially remarkable: 
Ist, The astonishingly rapid dilatation of the visible dimensions; 2d, The preservation of the same 
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regular geometrical form of the dilated and dilating envelope; 3dly, The rapid disappearance of 
the coma; and, lastly, the increase in density and relative brightness of the nucleus. As regards 
the dilatation, the following synoptic table of the measures of the several parts as taken with the 
equatorial by direct micrometric measurement, or with the 20 feet by differences of R A 
and angles of position, will best express the fact. In this table, letters of reference are 
attached to cach observation, capitals denoting equatorial measurements, and simall letters 
20 feet determinations. 
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Nores.—Jannary 25—A, very ancertain, owing to the difficulty of secing the nucleus; D, in strong moraing twilight, too 
small; g by A RA of nucleas and extremity of Ray, 

Jonuary 26—b, by a mean of two differences of R A of nucleus and vertex, mean 9°28; d, by A R Ac 23°.6;; E, diameter in 
dectination of the best defined oval portion; F, ditto ditto, perpendicular to axis of the comet; g. 4 R A= ra%.12¢. 

Jsnusry 27—A, very diffcult, apcertain measure; b, 4 BR A= 13.125; d, OR Aa 36.19; k, by two measures exactly 
agreeing. 

January 28—b, by A R Ac ty.225; C, cutting deep inte the thin base of the paraboloid; E, diameter in declination of the 
most spherical masa, 

January 31—C, by A R A= ¢7.0. 

Pebruary 1—C, length just contained in field 15” diameter; B, greatest breadth of paraboloid; PF, breadth across nucleus, or 
apparent parameter, The same is also indicated by these letters on Pebruary 2 and February 4. 


(372) The only element in these measurements which is sufficiently definite and com- 
parable throughout the series, and at the same time little affected by the unequal lights of the 
telescope used, is the distance of the nucleus from the vertex of the paraboloid, Calculating on 
this clement, and rejecting the equatorial measures of Jan. 25 and Jan. 27, on which, from the 
circumstances of the measures, no dependence can be placed, and taking means of those of 
Jan. 26 and 28, we find the following extraordinary series of values of the apparent, and real bulk 
of that definite segment of the paraboloid, which may be conceived cut off at its vertex by a plane 


404 OBSERVATIONS OF HALLEY'S COMET, 


at right angles to its axis passing through the nucleus. The real bulk is derived from the 
apparent, by multiplying it by the cube of the distance from the earth, as given by Mr. Stratford’s 
ephemeris In both, the volume for Jan. 25 is taken as unity. 
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From which it appears, that although the approach of the comet to the earth accounts for 
some considerable part of the apparent dilatation of volume, yet, allowing for the full effect of 
this cause, the definite segment in question had actually enlarged to 74 times its original bulk in 
the 17 days elapsed between the extreme observations. The total volume, however, or the solid 
content of the whole visible paraboloid, had increased in a much greater proportion, viz., in the 
interval from Jan, 25 to Feb. 1, (the last day on which measures of the total length and breadth 
were procured), in the ratio of 1 to 41.605, instead of 1 : 12,242, as in the table. 

(373) A most singular consequence follows from this. If we project the measured distance 
of the nuclens from the vertex on a chart of engraved squares, taking the time elapsed in days 
since a given date (say Jan. 0), for the abscissa, and the distance in question for the ordinate, we 
shall find the loeus of the interpolating curve to be very nearly ao straight line, and the 
ordinate to be expressed very nearly by the equation. 


(¢ — 21.07) x 21” = y 
and, in fact, if we compare the distance in question as calculated from this formula with that 
resulting from actual measurement, we find them to correspond as follows :— 
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(374) We see by this comparison, that the apparent linear dilatations of the envelope was 
nearly uniform during the whole interval embraced by my observations, so long, at least, as it 
continued measurable, and that the mean rate of that dilatation was 21” per diem on the vertical 
distance. Now, if we calculate backwards, on the hypothesis of this rate having been previously 
observed, é ¢, if we resolye the equation ¢ — 21.07 =0, or take ¢= 21.07 = 214 0°10", we 
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arrive at the singular conclusion that on the 21st of January, at 0 10" p.., the envelope had no 
magnitude, that in short, at that moment, a most important physical change commenced in the 
comet's state. Previous to that instant, it must have consisted of a mere nucleus, a stellar point, 
more or less bright, and a coma more or Jess dense and extensive. At that instant, the formation 
of the envelope commenced, and continued in the manner and at the rate above described. 
The “ Ray,” or internal comet, no doubt, also commenced its existence at the same instant. 

(375) Laying aside for a moment all speculation as to the physical interpretation of this 
strange fact, I must now notice a most remarkable observation (unknown to me at the time of 
drawing the above conclusion), which corroborates in a striking and unexpected manner the result 
arrived at. On the night of the 22nd January,* M. Boguslawski, Professor of Astronomy at 
Breslau, actually observed the comet as a ster of the 6th magnitude, a bright, concentrated point, 
which showed no disc with a magnifying power of 140: and that it actually was the comet, and 
no star, he assured himself by turning the telescope, the next night, on the place where he saw 
it, It was gone. Moreover, he had taken care to secure, by actual observation, the place of the 
star he had observed. That place agreed with the calculated place of the comet. Certainly 
better evidence could not be bad. 

(376) The above statement rests on the authority of a letter from M, Boguslawski to the late 
Dr. Olbers, which that venerable astronomer had the goodness to show me on the occasion of a 
visit I made to him at Bremen on July 27, 1838. Not having a copy of that letter, and wishing 
for more precise information, I wrote to M. Boguslawski on the subject, and was favoured 
by him with a reply, dated Breslau, Sept. 20, 1838, of which the following is an extract :— 

* 1 saw the comet without any diameter, not on the night of Jan. 21-2, but of Jan. 22-3, 
between 17° 36°.8 and 18° 3".7 m Tat Breslau. But this very circumstance agrees better with 
your observation and measurements than you have found yourself. One need only derive from 
your observations another very plain curve, which will bend still closer to your measurements 
than yours,+ viz. :— 
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“and this prolonged backwards gives :—~- 


Dates ..srenee Fanaary 25.55 24-67 24-64 BB55 B24S- 
Ordinate ...... 93-0; 64.85 944; 185 0.0 


* In a etatement of this curious fact to the British Association, at Newcastle, printed in their Report for 
1838-9, the date is given as the 2Ist, but erroneously. 

+ This is perfectly correct. The interpolating curve drawn, ae J had drawn it, docs actually deviate from the 
straight line assumed as its mean representative, in the manner M, Boguslawski indicates, It is concave towards 
its abscissa from January 25 to January 31, and convex towards the same line from that epoch to February II : 

54 
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“The zero point of the abscissa and of the dilatation of the nebula of the comet will be 
Jan. 92.45 = Jan. 22 10°48". Lobserved the comet, like a star, at 17" 50", therefore 7" 2” after 
that calculated catastrophe. It follows, indeed, that the radius of the comet according to the 
curve must have been then already 9.5, and, therefore, the diameter 19’. But, having mot the 
slightest diameter, although one of 3'’.45 (that of Uranus), by a magnifying power of 140, was 
lately sufficiently evident—one is, perhaps, obliged to believe that the motion of the dilatation at 
the beginning was still faster than the equation of this curve expresses.” 

(377) Mr. Maclear observed the comet on the 24th of January, and assigns 2’ 11” for the 
diameter of the disc on that day. It was then so nearly circular (see the beautiful engravings 
accompanying his paper), that the half of this, or 65’.5 may very properly be taken for the 
distance from the nucleus to the vertex on that night. A decrease of 21° on 93, would give 72° 
for this distance. This observation, therefore, corroborates the idea of a more rapid rate of 
increase in the earlier stages, and agrees very closely with M. Boguslawski's curve. 

(378) It will not be necessary to enter into any calculation of the comet's distance from the 
sun at the moment of these observations, to warrant our rejection of an hypothesis such as that of 
M. Valz, which makes the volume depend directly on that distance. Undoubtedly, its recess 
from the sun is ultimately, but indirectly, the cause of the observed increase, The question is 
only as to the modus operandi, The perihelion passage, it wil] be borne in mind, took place on 
the 15th of November, and it was therefore not till the 83rd day after that event that the 
formation of the envelope commenced. Now, during these 83 days, it is certain that a process 
of refrigeration had been going on, both in the nucleus, and in the transparent and vaporous 
matter, if any, with which it was surrounded. It is hardly possible to imagine a case more 
corroborative of the view taken of this subject in my paper on Biela’s comet (Mem, Ast. Soc, 
Vol. VIL. pp. 104, 105). According to the theory there suggested, the surface of the nucleus 
must be supposed to have cooled down at this precise epoch to the dew-point (granting the 
extension of such a time to the point of condensation of the vapour, whatever its nature, present 
in the cometary atmosphere, but not constituting the whole of it), At this instant, therefore, 
according to that theory and in conformity with all we know of the laws of vaporous con- 
densation, must have commenced the formation of a mist, first, precisely in contact with the 
radiating surface, and, by degrees more or less rapid, ascending above it, and limited (as we 
actually sce radiation fogs in our valleys or on extensive plains in very calm nights), by a 
definite upper surfwce, the seat of a fresh process of radiation. As this superior vapour-plane 
attains a higher and higher level, corresponding to a less and less actual density, both of the 
atmosphere and vapour, its surface, without losing its geometrical form, necessarily becomes less 
and less visible and conspicuous ; acquiring as it were, a greater tenuity, and becoming more 
filmy in its texture; being, in fact, nothing else than a boundary surface between a transparent 
medium above, and a misty one diminishing in opacity as the level rises, below. 

(379) lt is this superior vapour plane which constitutes, in our conception of the matter, 
the visible surface of the envelope. As the envelope increases in dimension, that surface, for 
the reason adduced, must continually become more faintly outlined, and at length disappear 





indivating a more repid approach to the abscissa previous to January 25 than the straight line would give. Hav- 
ing no observations, I did not think it necessary to go into the ninatie of its flexure. 
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altogether; an additional cause for which will be the removal of reflective matter from below, 
by subsidence into the nucleus or into the axis of the paraboloid (according to the peculiar laws 
of cometic aggregation, of which more presently), as we see a cloud subsiding in rain beneath, 
and accumulating in visible volume above. 

(380) If the condensible vapour were everywhere distributed spherically around the 
nucleus, so as to have equal density at equal distances, the form of the envelope would 
necessarily be spherical, because, on account of the exceeding tenuity of the cometic atmo- 
sphere, its posterior portion is no way shaded by its anterior, but every part, interior and 
exterior, equally exposed to the sun's influence, or very nearly so, That the form is in fact 
not spherical, but paraboloidal, or very eccentrically elliptic, instructs us in an important and 
truly wonderful fact, viz., that the surfaces of equilibrium of the vapour in its transparent state 
are so; that in fact, although not seen, the envelope existed as a transparent atmosphere —a tail 
in posse, though not to our eyes in esse, and of its full extent, prior to the epoch of its com- 
mencing visibility, and prebably prior to the perihelion passage, 

(381) If we now inquire by what forces it is possible that such a form of equilibriam can 
be maintained, we shall at once perceive that the laws of gravitation, as at present recognized, 
are altogether insufficient to account for it. Such a form, as one of equilibrium, is incon- 
ceivable without the admission of repulsive as well as attractive forces. But, if we admit the 
matter of the tail to be at once repelled from the sun and attracted by the nucleus, it no longer 
presents any difficulty. It is evident, without going ito any geometrical calculations, that 
the effect of the sun’s repulsion on such an atmosphere must be to distort it from the spherical 
form it would assume in virtue of its gravitation to the nucleus alone—to press the particles 
on the side of the sun nearer to, and to drive those on the opposite side farther from it, so 
as to give rise to an oval form, the length of which will be the greater in proportion to its 
breadth the more energetic the repulsive force is supposed; and that by assigning to that 
force a sufficient energy, the oval in question may be prolonged to any length, or the remoter 
particles even driven altogether beyond the coercive range of the nucleus, and carried out into 
apace.* 


* The resultant of the two forees in question, the one directed from the sun, or in the direction P X in the 
figure (where S is the aun and C the nucleus}, and the other to the nucleus, or in the direction P C, will neces- 
sarily lie in a direction P O, inter- 
meiliate between them, which, if pro- me 
Jonged, must cut the axis in some point oe 
N further from the sun thanC. Now, 
if A P B be the surface of the comet's 
atmosphere, this resultant must neces- 
sarily be in the direction of a norma! 
to it, supposing it in equilibrio, The 
angie C PY, therefore, will necessarily 
be less than a right angle, so that the 
portion P DA of the surface will lie 
wholly within, and P EB wholly with- 
out 4 cirele, having C for a centre, and 
C P for a radius, The for m, therefore 
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(382) Nor let any one be startled at the assumption of such a repulsive force as here sup- 
posed. Let it be borne in mind that we are dealing (in the tails of comets) with phenomena 
utterly incompatible with our ordinary notions of gravitating matter. If they be material in that 
ordinary received sense which assigns to them only inertia and attractive gravitation, where, I 
would ask, is the force which can carry them round, in the perihelion passage of the nucleus, in 
a direction continually pointing from the san—in the manner of a rigid rod swept round by some 
strong directive power, and in contravention of all the laws of planetary motion, which would 
require a slower angular movement of the more remote particles, such ss no attraction to the 
nucleus could give them, supposing it ever so intense? The tail of the comet of 1680, in five 
days after its perihelion passage, extended far beyond the earth's orbit, having in that brief interval 
shifted its angular direction nearly 150°. Where can we find, in its gravitation either to the sun 
or to its nucleus, any cause for this extravagant sweep ? 

(383) But again, where are we to look (if only gravity be admitted) for any reasonable 
account of its projection outwards from the sun, putting its angular motion out of the question? 
Newton calculates that the matter composing its upper extremity quitted the nucleus only two 
days previous to its arrival at this enormous distance. A projectional velocity much exceeding 
that of the comet itself in perihelio (i. ¢. exceeding that which the sun’s attraction would generate 
in a body falling from infinity) would be necessary for this purpose. If the motion of matter be 
acriterion of the direction and intensity of the forces acting upon it, assuredly we can look 
nowhere but to a force directed from the sun, and that of an intensity far exceeding its gravitating 
energy on ordinary planetary matter, for the origin of such a movement (supposing it real). 

(384) The manner in which Newton deals with this phenomenon is .somewhat unac- 
countable. Discussing the various hypotheses advanced on the subject, this, among others, 
presents itself as a speculation of Kepler. “ Alias particulas tam leves quam graves dari posse 
existimat, et materiem caudm Jevitare, perque levitatem suam a sole ascendere."—Princip. IIT. 
prop. 41, Leseur and Jacquier, iii. 652. But he dismisses it summarily on the ground of the 
induction of a gravity proportional to inertia in all ¢errestria? bodies, and substitutes in its place a 
theory of the ascent of matter rarefied by beat in the solar atmosphere or the ether itself, in a 
mode precisely analogous to a suggestion of Fresnel respecting the cause of the ascent of clouds 
in our atmosphere, It is surprizing that a mind so penetrating as Newton's should not have felt 
the inadequacy of the means to the end in this account of the matter. Granting all the 
machinery of this hypothesis, ether, solar atmosphere, and rarefaction, still the ascent has to be 
effected ultimately by the sun’s attraction, i ¢., by the difference of the gravitations towards it of 
the displaced and displacing masses; and this difference has to effect at once the descent of the 
displacing, and the ascent of the displaced ether (the latter loaded with matter heavier than 
itself); the difference of the moving forces acting on more than the sum of the masses put in 
motion; as in the case of two unequal weights suspended on the arms of a balance in which the 
sum of the bodies has to be set in motion by the difference of their weights. And even granting 





elongated or oval figure as described in the text, 
Where the form is described a8 peraboloidal, this is of course to be understood not as designating strictly a 
conic parabola, but only a form having a general resemblance, in the neighbourhood of its vertex, to such a solid. 
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descending velocity which the sun's attraction could directly produce under any circumstances on 
a body falling freely (a thing clearly impossible), it is still only the dilated wther which is so 
driven upwards, and we are called upon further to admit the possibility of its carrying up with it 
the matter of the tail, while yet, on the other hand, the same wther is throughout assumed to be 
incapable (owing to its excessive tenuity), of resisting, when itself quiescent, the motion of 
cometary matter, however rapid. And all this in the face of the resistance of the «ther to the 
motion of an upward current of its own substance still more attenuated. What follows, respecting 
the angular motion of the tail when so produced, is even more difficult to reconcile with the 
exceeding clearness and precision of Newton's views in general. 

(385) Kepler's hypothesis of a simply levitating matter as the constituent substance of the 
tail is, however, insufficient. Supposing the tail to have no attraction for the nucleus, and to be 
merely projected with it into the sphere of the sun's action, they would at once part company, 
the tail describing an hyperbola convex, and the nucleus a parabola concave towards the sun. To 
make the hypothesis available, it is indispensable to superadd that of nuclear attraction. Taken 
then as a whole, the compound mass of the comet is urged towards the sun by the difference of 
the total attractive and repulsive forces, and so long as the repulsive power is insufficient to 
separate them, or analyse the compound, they will revolve together as one body, continually 
elongating itself as it approaches the sun, and on the position of whose larger axis the sun 
exercises a directive power, as it would on a magnet, if itself magnetic; or rather, as a positively 
electrified body would on a non-conducting body of elongated form having one end positively, the other 
negatively excited.* 


* It is prudent, to say the least, in such hypotheses to keep clear of specialties, yct I cannot help remarking 
that the conception of a high degree of electrical excitement in the matter of the tail (of the same character with 
that of a permanent electrical charge supposed to be resident in the san), superadded to the ordinary conception 
of a gravitating nucleus would satisfy most of the essential conditions of the problem. That the sun's hent 
in perihelio does actually vaporize a portion of the cometic matter, there can no longer, i think, be any reason- 
able doult. That in euch vaporization, a separation of the two electricities shoald be effected, the nucleus 
becoming (suppose) negative, and the tail positive is in accordance with many physical facts. The circumstances 
of this vaporization, as they were seen to take place in Halley's comet, were highly favourable to such separation. 
The matter of the tail seemed to be emitted in violent jets and streams, as if from orifices or fissures in the 
anterior part of the nucleus (See M. Struve’s extraordinary drawings in his Heobachtungen des Holleyschen 
Cometen), a state of things productive (as recent experiments have shown) of powerful clectrical excitement. 
Moreover, it is worthy of notice that these jets, instead of continuing their course forwards towards the sun, 
appeared, in many instances, to have been driven back, in curved forme, towarda the tail, as if unable, by reason 
of come opposing power, to advance in their original direction, That.no such tumultuous phenomena should 
have taken place after the perihelion passage, when the tail was quietly subsiding under the cooling process, is 
precisely what might be expected; and, in short, I see no part of the phenomena of a comet which appears to 
stand out as irreconcilable with this view of the subject. The exceeding energy of the electric in comparison 
with the gravitating force as exerted on matter of equal inertia is strongly in its favour. 

Should it be objected to this theory, that it supposes the sun to be in a permanently excited electrical state, 
and that, therefore, thunder-clouds in our atmosphere ought to be attracted to or repelled from it, and move 
necordingly, I would observe, in reply,—let, That the matter of a cloud is almost infinitely denser than that of a 
comet's tail, and probably in a far less powerful state of electrical excitement, so that the inertia bears an incom- 
parably greater ratio to the moving force: 2adly, That our clouds float in a medium capable of resisting, effec- 
tually, any independent movement so generated in them, and of commanding completely their movements by its 
own: 3rdly, That we are by no meuns certain that o¢er phenomena in meteorology, referable to this cause, may 
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(386) Supposing the approach of a comet to the sun to be such as to enable the repulsive 
force to overcome the attractive in those portions of its tail remote from the nucleus, they would, 
of course, be driven off irrecoverably. But what would now be the state of the remaining mass? 
Inertia and repulsion have been subtracted: of course, what is left has become pro quantitate 
materia, on both accounts more attractively disposed as a whole; the dimensions of the orbit must, 
therefore, contract. The periodic time will diminish. We have here presented to us a series of 
consequences identical in some of their leading features with those which, observed in the case 
of Encke’s comet, have been attributed to resistance of the wther. Pursued into all their 
consequences, no doubt the two explanations diverge. For example, in the case supposed, the 
diminution of the periodic time will be more than in proportion to the diminution of the major 
axis of the orbit. But it may be doubted whether observation of a body so ill defined is yet 
precise enough to decide between them, 

(387) The separation of a portion of the tail here contemplated could hardly be accom- 
plished without carrying off some portion of the gravitating matter. Supposing the excess of 
repulsive power anyhow got rid of, a new comet might be formed. But there is another mode 
in which, without having recourse to a direct divellent action of the sun on the materials of a 
comet in perihelio, its separation into two may be accomplished, and a phenomenon produced 
like that presented in the early part of the present year (1846) by Biela’s comet, which was 
actually seen to subdivide ; the two portions subsequently journeying along quietly side by side 
in orbits differing very slightly from each other, and apparently quite undisturbed by any mutual 
attraction. It will, of course, have been noticed that, although (for the sake of simpler 
illustration), we have supposed, in what has been said above, the form of equilibrium of our 
envelope or tail to be assumed at every instant, yet in this, as in the theory of the tides (to 
which it properly belongs, and may be considered as in some sort a supplement), the true 
problem is a dynamical, not a statical one. The oscillations of a fluid covering a central body, 
may, as is well known to those who are conversant with the theory of tidal movements, under 
certain conditions as to the coercive power of that central mase, cease to continue of small 
extent, and may increase in magnitude beyond any limit which analysis is capable of assigning 


not exist and come to be observed, A sun 60 electrically charged, would induce opposite cleetrical states in the 
two hemispheres of day and night, the intensity of those states depending greatly on the degree of condwetibility to 
be attributed to the envth ax amass, The electrical meteorology of day and night, indeed all electrical meteorology 
is in w state too little advanced to admit of satisfactory answers to a crowd of queries which here suggest them- 
selves, Lastly, there may, after all, exist in nature other repulsive forces, whose existence can only be known to 
us by studying their “ inatantice lucifer.” 

Without at all going into the question raised by Prof. Mosotti, whether gravitation be not a manifestation 
of statical electrical action (or rather, without here explaining the arguments, which seem to me opposed to 
such an ides), one thing is physically certain, viz,; That, the laws of the two powers being the same, the apparent 
gravitation of one spherical body on another, supposing their diameters very minute, compared with their mutual 
distance, may be increased or diminished in any ratio, or changed into an apparent repalsion (still following the 
sume law), by communicating to them electrical chargea of similar or opposing characters, and of a proper 
intensity. It thus becomes, at least, conceivable how the stars of a globular cluster may have their mutual 
gravitation—their tendency to collapse and produce a general catastrophe—counteracted, while yet each might 
have planets revolving within its own sphere of attraction (which would not be in the smallest appreciable 
degree affected by any charge permanently resident in ¢heir central bedy, provided their own state were that of 
neutrality), 1: will of course be understood that I attach no importance to such a speculation as this last, 
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even to the extent of destroying the continuity of the fluid, and separating it into distinct 
masses, Now, if the conditions of such an extreme case can ever be approached at all, it must 
be in that of a comet like Biels’s, in which the coercive power of the nucleas is reduced in the 
utmost conceivable degree ; it being a mere vaporous mass devoid of all cohesion or consistency, 
and mixed up, and probably almost coextensive with the tail. Its return to the perihelion will 
be watched with intense interest. 

(388) That comets undergo a change of some kind in their perihelion passage, was a 
favorite speculation of Sir William Herschel. He considered this change to consist in a loss of 
some portion of their more elastic matter by which the remainder acquired a higher degree of 
consolidation. Thus, in Phil. Trans. 1812, p. 141, he says, “That,” besides light, “many 
other elastic volatile substances may escape. ..... in so high a degree of rarefaction, is far 
from improbable," Then, since light certainly, and very likely other subtle fluids, also 
escape in great abundance during a considerable time before and after a comet’s nearest 
approach to the sun, I look upon a perihelion passage as in some degree an act of consolidation.” 
If this language be considered (as no doubt it is), somewhat vague, we are now at least prepared 
to assign a more definite meaning to it. 

(389) The preservation of the geometrical form of the envelope of our comet (to return to 
Art, 371.), is undoubtedly indicative of a high degree of tranquillity, the definite action of 
perfectly regular forces, and at least a near approach to a state of equilibrium in the strata of 
which the mass consists. It proves also, if taken in conjunction with what has been said 
respecting its apparent dilatation, similarity of external and internal strata, precisely such as the 
laws of equilibrium would lead us to expect in an elastic fluid mass subjected to such 
forces. 

(390) The rapid disappearance of the coma would seem to be referable neither to dis- 
sipation nor absorption into the head, but rather to its being swept off into the tail by the sun's 
action, and there deposited as part thereof. The “wing” of the 26th, and the “ false tail" of the 
27th January would seem to have been the matter of the coma thus drifted off. To trace the 
complete history of the coma, however, it would be neccssury to have before us observations of 
its appearance in the months of December and the early part of January, which I am not aware 
of having been obtained, 

(391) The ray or tail of the nucleus is also a highly instructive phenomenon, As the 
envelope dilated and grew fainter, this, on the contrary, while also dilating at the same rate, 
grew more intense up to the lst February, after which time it faded, while the nucleus with its 
coma rapidly increased in comparative brightness. It seems hardly possible not to recognize in 
these changes the effect of the gradual deposition of the matter of the envelope ; choosing 
the line of its axis as the course of the deposited particles in their progress to rejoin 
the nucleus. 

(392) Mention is made in Art. 358, of certain artifices employed in the management of the 
equatorial, to ensure exactness, when the comet was growing faint. These consisted chiefly in 
the mode of using the thick pair of wires with which the micrometer was furnished, so as to take 
advantage of their visibility, under the faintest possible illumination, without interfering with the 
exactness of observation, so far as the stars of comparizon (not unfrequently themselves faint 
objects) were concerned. This latter condition, it was found, could be secured by placing the 
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two wires side by side, not exactly in contact, but with the narrowest possible chink or interval 
between them, Thus disposed, in a dark field, the broad space covered by the wires, enabled 
them to be seen upon the comet, as if they formed a single dark line, while, on the other hand, 
the star, after disappearing bebind the first wire, would be seen to glimmer for a moment through 
the chink and again to disappear previous to its final emergence, in the operation for determining 
the difference of right ascensions; and the momentary glimpse thus obtained of it between the 
wires, was taken as the instant of its transit. When “oblique transits” are to be taken, the 
sane principle is equally applicable, and I can recommend it as very serviceable in all such 
cases. 

(393) In taking differences of declination between the comet and the star of comparison, 
three methods were followed: 1st, The wires (A B) were roughly set on the comet and star, by 
passing from one to the other by the right ascension motion, then placing the instrument in 
advance of both, and clamping it, the first in order of R A was bisected by the wire A, and the 
other (on its coming up) by B. A second observation was then similarly made, only crossing 
the wires, and using B to bisect the first in order, and A the second, and so on alternately ; or, 
2ndly, supposing the comet to pass first, the wire A being placed at zero, was exactly covered by 
B, and the comet bisected by them as by a single wire, by the declination motion; then, on the 
star coming up, B was opened out till it bisected the star, This method could, of course, not 
be applied when the star preceded. 3rdly, The instrument being clamped, so as to allow both 
objects to pass, conveniently situated, through the field of view, both were, in succession, 
bisected by one and the same wire. In cither of these modes of using the micrometer, the zero 
correction of the wires is eliminated, but the latter is undoubtedly preferable. 

(394) In identifying the star compared, a conspicuous zero or fiducial star was always 
chosen, as near its place as possible, to be compared with i by differences of R A and N P D 
read off on the hour and declination circles of the instrument. In so doing, it was often neces- 
sary, in order to read off the latter circle, to shift the whole instrument through several hours 
of right ascension. Either owing to some instability in the support of the polar axis, or to the 
effect of sand blown into the Y, and adhering to that portion of the axis resting on it, which 
seldom came into use (a thing impossible to avoid in consequence of the nature of the soil and 
the violent and searching winds), it was often found that on restoring the instrument to a star 
after reading off, the bisection of the latter would be found materially deranged. This could 
always be prevented, indeed, by several times swinging the instrument to and fro over a larger are 
in R A previous to commencing, and by very gentle handling afterwards, but the inconvenience 
was entirely done away with as a cause of error by proceeding as follows. The star first to be 
taken was brought into the centre of the field and bisected, and the declination circle (being of 
course clamped) was read off, by bringing the instrument round to the eye in R A. It was then 
restored to the star, which, if not found bisected, was now rebisected by the micrometer screw without 
altering the declination circle. The instrament was then transferred, by the regular application 
of both its tangent screws, to the other star, which was bisected by the same wire, but, this time, 
not by the micrometer screw, but by the declination motion, The difference of declination was 
now, of course, secured on the limb, and could be read off at leisure, without regard to any possible 
shift of bearing in the act of bringing it into a situation convenient for so doing. 

(395) I will take this opportunity to mention, that the formule for computing the corrections 
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for parallax and refraction (for the latitude of Feldhausen) given in my paper above cited, 
Mem. Ast. Soc. x. p. 326, are entirely vitiated by typographical errors, The correct formule 
are us follows (a being, in addition to the notation there explained, the co-latitude):— 


fen w = fen a . coe h 


- sin 4 . cos wa. cos (2 p — gw) 
Pa = eee ee 


O=+. (p'—p) . seo (p — py? 


a - « = eimemmemnins se cineca 


CHAPTER VI. 
OBSERVATIONS OF THE SATELLITES OF SATURN. 


(395) During the years 1835, 1836, and 1837, the ring of Saturn, and the orbits of its 
satellites were sufficiently open to permit the accumulation of a considerably extensive series of 
their angles of position with the meridian, or with the longer axis of the ring 80 disposed as to 
be available towards the more exact determination of their orbits; of which little is known with 
exception of the sixth, which is the largest and most easily observable, and whose elements and 
perturbations haye been made the subject of elaborate investigation by Bessel. I consider, 
therefore, that the observations I have been able to make of these bodies, though confessedly 
imperfect, owing to their extreme faintness in the equatorial, and to the difficulty of obtaining 
any measures at all of position with the 20-feet reflector out of the meridian, may not be wholly 
without interest as a contribution to their theory. 

(396) All the measures of position, whether obtained with the one or the other instrument, 
were taken with reference to the estimated centre of the body of the planet. In the equatorial, 
the use of a single thin thread placed across the satellite and the estimated centre was abandoned 
at an early period of the measurement, and the far preferable method of placing both the 
satellite and the whole body of the planet between the two thick wires opened, so as rather more 
than to include the latter, adopted. This mode of observing, which is excellently well adapted 
to the measurement of very unequal double stars, requires some little practice and familiarity to 
be equally satisfactory on the satellites of Saturn. Attention must be directed entirely to the 
globe and the satellite, studiously disregarding the ring, and filling up by imagination the 
contour of the globe where covered by the ring. This, if at first the cause of some hesitation 
and uncertainty, soon becomes familiar ; the ring ceasing to offer any disturbance to the judg- 
ment, or to produce any bias in the measurement. The position of the wires is then only to be 
jedged correct when a perfect symmetry of situation of the globe and satellite with respect to 
them is attained, To show the nature and extent of the discordances which exist in the mea- 
surement so conducted, I subjoin, as specimens, a few instances, selected impartially from the 
mass on record, of the individual measures of each satellite equatorially measured. 
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(397) Measures of the fourth satellite could, however, very rarely be procured so as to be 
in any degree satisfactory with the equatorial—of the third, never. The former, however, was 
often seen, and the latter also occasionally, though rarely. As to the two interior satellites, 
it is needless to state that no glimpse of either of them was ever obtained with this 
instrument. 

(398) Inthe nomenclature above used, the satellites reckon outwards from the centre, seven 
in number; but as this practice is even yet not become general among astronomers,* and as 1 
have found the equivoque practically annoying, and a source of frequent error and mistake, I 
have used for my own convenience, and shall continue to do so in what follows, a mythological 
nomenclature, which, however, I do not presume to recommend to the adoption of others, though 
I am persuaded that some nomenclature other than the equivocal one in actual use, will be 


found necessary by all who observe these bodies, The names I have selected are as follows :+ 
viz., for 


The exterior satellite, discovered by Cassini =. see Sper. 
The bright satellite, discovered hy Huyghens . we pe ‘8 . Titan, 
The exterior of the three satellites, discovered by Cassini . ‘ ‘ + Rhea. 
The intermediate of these three, discovered by Cassini . . ~~. + Dione. 
The interior of them, discovered by Cassini mr, 8 > «+  «  « Tethys. 
The exterior of the two, discovered by Sir W. Herschel . . . . Enceladus, 
The interior and smallest ofall. =... » «+ « Mimas, 


* See Dr. Lamont's paper and tubles of the “ aixth” satellite (Astronom, Nachr. No, 316), meaning the 
second. 

¢ As Saturn devoured his children, his family could not be assembled round him, so that the choice lay 
among his brothers and sisters, the Titans and Titanesses (eile Lempriere). The same lapetus seemed 
indicated by the obscurity and remoteness of the exterior satellite, Titan by the superior size of the Huygenian, 
while the three female appeliatives class together the three intermediate Cassinian eatellites, The minute 
interior ones seemed appropriately characterized by a return to male appellatives, chosen from a younger and 
inferior (though still superhuman) brood. Should an eighth satellite exist, the confusion of the old nomen- 
elature will become quite intolerable. Iam not aware that a distant satelliie of Jupiter (analogous to Lapetas 
and our moon) has ever been dooked for, Would it not be worth a scarch ? 


416 OHSERVATIONS OF THE SATELLITES OF SATURN. 


(399) It was not uatil Feb. 28, 1837, that the single position wire of the 20-feet micrometer 
was exchanged for a double one, composed of two pretty thick glass threads (the perfect 
straightness of which can always be depended on if kept in a state of tension in a vertical position 
while cooling from fusion), well smoked to render them opaque and non-reflective. Until that 
date (that is to say, during all the series of measures recorded for 1835 and 1836 with the 
reflector), the positions taken with it are open to all the objections against the use of a single 
thread for this especial purpose. The positions in these years are, moreover, liable to an 
additional source of uncertainty, which has, no doubt, vitiated them materially—the difficulty, 
indeed, almost impossibility, of well adjusting the fixed wire to the parallel out of the meridian 
with an instrument suspended after the manner of the 20-feet reflector, This difficulty did not 
fail to make itself felt in the first attempt to take measures of the satellites. It was endeavoured 
to be overcome by adjusting the fixed wire to the line of Ansm, and, in one instance, to the 
position of the great satellite (Observation of June 2, 1836). But the mode of doing this was 
not well considered. The wire once so adjusted was left unaltered during the whole of a set 
of measures (lasting, it is true, not many minutes), which, of course, inflicts a permanent error on 
each reading off. For these reasons, I place but little reliance on the 20-feet measures of the 
two first years in question. 

(400) On the 28th of April 1837, however (the first occasion of using this instrument on 
Saturn after the change of wires), a mode of observation was adopted free from all objection 
of this kind, The line of Anse was chosen as a fiducial line, for which the moderate opening of 
the ring in that year did not yet unfit it, whatever it might have done a year or two later (in 
whieh ease the great satellite must have been resorted to as a fiducial object, and ifs position 
otherwise determined). The zero, or single wire, was, however, not adjusted to the apparent line 
of Anse, nor, indeed, adjusted at all, but set at random, or, rather, so as to be most ont of the 
way of the measures to be taken, The positions of the line of Answ, and of whichever satel- 
lite was under measurement, were then alternately taken between the double wires, and read 
off, beginning and ending in each set of measures with the Anse. Means then being taken of the 
readings, not the angle of position of the satellite, but the difference of its position and that of 
the Anse was obtained; and as the situation of the Ans is given to great accuracy in both the 
Nautical Almanac and the Berlin Ephemeris, it is easy thence to derive the true position of the 
satellite, In setting the moveable wires to the line of Ansm, exactly the same mode of pro- 
ceeding was adopted as in the case of a double star, only that in this case the body of the planet 
was disregarded, and the whole attention directed to the ellipse of the ring, so as to place it 
symmetrically between the thick wires. The following apecimen of a sericea of observations 
executed in this way on May 4, 1837, will serve to explain the details of the procedure. A 
night of observation is purposely chosen, in which Enceladus was well seen and measured, and 
in which Tethys was observed throngh its inferior conjunction, without the least hinderance from 
its extreme apparent proximity to the ring and body of the planet. 
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(401) The following table exhibits a synopsis of all the measured (and some of the 
estimated) positions of the satellites as taken with both the equatorial and the reflector during 
the three years in question. No correction for Bias (See Art. 168), has been applied to the 
measures taken with the latter instrument, it being by no means clear that any such correction 
is needed in the mode of observing finally adopted, and in the earlier measures; it being quite 
uncertain whether it can be applied correctly, It will, of course, be understood that the 
estimated positions have no further use than to determine whether thé object seen was or 
was not a satellite, and which. The list of measures, as originally drawn out from the 
registered observations was considerably more extensive, but has been reduced by striking 
out numerous observations of stars taken at the time for satellites, or at least possibly such 
(especially for Tapetus), but since ascertained not to have been so. 

(402) In thia table, the first colamn contains the date of the observation; the second 
indicates, by the letter E or R, whether the equatorial or the reflector was used; column 3 
contains the name of the satellite observed ; column 4, the estimated magnitude; column 4, the 
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mean time at Feldhausen; column 6, ita angle of position finally resulting from the means of 
the measures (to which the mean time always corresponds), being the due application of zeros 
in the one instrument, and the appropriate modes of treatment in the other; lastly, column 7 
contains the number of observations on the mean, of whieh the results m column 6 relies; the 
letter d in this column indicates that the position in column 6 is not the result of a micrometrical 
measure, but of the configuration as laid down in a diagram made at that time, and liable 
therefore to very great errors. 


SYNOPSIS OF THE OBSERVED ANGLES OF POSITION OF THE SATELLITES OF SATURN. 
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(403) To render these observations available for the purpose of affording epochs by which 
to correct the received periodic times, and obtaining a knowledge of the ellipticities of the 
orbits (so far as they may be adequate to that purpose), it will he necessary to convert the 
observed angles of position into Saturnicentric longitudes, for which the following formule and 
elements are used, the descending node of the ring being the zero point of longitude. 


tan ¢ = sin /. tan (8 — p); r=e¢ +A; (A) 


The Berlin Ephemeris contains the values of p, J, and A {there called x’), for intervals of forty 
days, as also of a, the major axis of the ring-ellipse; p representing the angle of position of the 
northern semi-minor axis of the ring, 7 the angle of elevation of the earth (northwards) above the 
plane of the ring, and A the Saturnicentric longitude of the earth, reckoned in the plane of the 
ring from the ascending node of the ring on the ecliptic. These elements are interpolated 
(graphically by interpolating curves), for the days of observation, in the following table, where 
also are added the values of +r, the time oceupied by light in its passage from the planet to the 
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June 1 227 | ax 7 | 207 37 | 42.20 74-6 1 
+ 228 [ar § | 207 38 | 41.90 749 1 
5 228 11g | B07 29 | ands 75.0 r 
6 aaB [rr ¢| 207 27] 41.80 7$-8 1 
7 229 | tt 3] 207 25] 48.75 742 1 
8 249 | tr 3] 207 24] 48.70 75-4 ° 

9 229 | tx 2 | 207 33] 41.65 

12 229 | tr 2 | 207 33 | 48-$7 
1 229 | tt 2 | 207 21 | gray 1 
1 a 29 11 0 «2 | 207 28 | gang 1 
i 3 29 tr 63 | 207 23] 4a.tg F] 
17 2 39 at 2 | 07 28] 40.22 a 
3 239 [ar 2) 207 17 | 41,06 i 
19 239 | if) 3 | 207 37 | 41.00 1 
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5 227 | re 23 | 207 4 39-30 1 
ai 22g San 31 | 208 1] 38.80 1 
—_———! — | —— 1 
1356 - + t 
Jan. 10 ai 4 | 224 16 | 38.54 bi 
Feb. 1 os | 18 | aag 9 | 39.87 ° 
4 om | 8 28 | 22g 14] 4n0c0 ° 
5 om | 38 98 | 225 15 | 40.07 ° 
9 oO 4 aBooay | 236 97 | 40.27 ry 
Mar. 6 ots | 28 ¢ ‘gag 43 | qa ° 
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19 O54 | 316 39 | 220 12 | 42.97 o 
22 Oo 55 16 96 | aac 2 | 43.87 6 

24 | O56 | 16 14 | 219 $4] 43.77 





(404) The use of these elements supposes the orbits of the satellites coincident with the 
plane of the ring. They are, therefore, inapplicable to the reduction of the observations of 
Tapetus, the deviation of whose orbit from that plane is very considerable, and which will 
require special elements adapted to its own case. 

(405) For the other satellites the following tables exhibit the Saturnicentric longitudes, from 
the descending node of the ring, caleulated from these formule and elements for each of the 
times of observation as above stated, and for each satellite drawn out seriatim, They are found 
in the column headed Observed Longitudes: annexed, in the column headed Mean Longitudes, 
are the mean longitudes (reckoned in the same way on the ring, and from the same node), as 
calculated from the following assumed epochs of longitude and mean motions, 
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Epochs. o 4 e + o of e ‘ |} @® - 

4345.0 g21 58.2 346 33-6 65 54.6 458 16.6 | 29 26.4 

1836.0 3°95 9-3 353 th0 | 327 40% | 303 43.8 67 36.6 16 34.3 
1847.0 abs 45.8 afo mnt 97 Sg-2 | 98 29.8 | 204 3.0 


Mean motion: 22 Rev. + | Bo Rev. } | 243 Rev. + | 193 Rev. + 266 Rev. + | 487 Rev. + 
in 365 days, | 320 36.5 286 58.2 | 190 14am | 124 $5.0 135 264 95 458.8 








The other column contains the excess of the observed true over the caleulated mean longi- 
tudes, and exhibits the joint effect of error of observation, equation of the centre, and error of 
epoch, the mean motions assumed being so nearly correct as to render any small error thence 
arising of no account, In this table, estimated angles, and those resulting from measurement of 
diagrams are omitted. 


TABLE A. SYNOPSIS OF OBSERVED TRUE AND CALCULATED LONGITUDES OF TITAN, 





Date, | Oteerred Long. | Mean Lang. 











18 ° ’ 2 
Maj 18 203 206 3 +3 
a07 —3 —2 
19 229 —9o + 4 
ae 249 ans + 3 
34 317 +6 +¢ 
24 a4t + 9 + § 
25 J +3 — 2 
37 +4 +7 
29 93 +3 +1 
at = —3 
June 4 —3 + 2 
+ -—° + § 
5 +1 =. 
6 + 5 —&8 
7 + 4 +4 
8 + 2 =o 
9 +1 + 1 
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33 + § + 3 
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16 +1 
19 -1 
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= * fr 
2¢ —-? +3 
21 +17 —: 
a§ —o +4 
26 + 4 +4 
37 +3 +a 
July #3 +1 +3 
15 +4 +? 
20 -2 +3 
—eaecerasl +0 
1956 +3 
Jan, 10 - +1 
Feb. ¢ + =o 
4 5 + +s 
5 + +3 
+ -—°e 
Mar. & + +2 
td + ~ 5 
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Tate, Oteervred Long., Mean Lesg. 








8 ° r) o co # 
April 23 aor 16 +3 8 +o 9g 
o 33 + Oo 19 I §9 
> ur 38 +6 a +o 5 
May 4 263 «6 —2 6 -o 
1 35 56 —1 3 —2 I 
H 172g +1 3% 1m 48 

7 | 39% 10 —3 35 


TABLE D. SYNOPSIS OF THE OBSERVED TRUE AND CALCULATED MEAN LONGITUDES OF 
TETHYS. 
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TABLE E. SYNOPSIS OF THE OBSERVED TRUE AND CALCULATED MEAN LONGITUDES OF 
ENCELADUS, 
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PRESUMED SINGLE OBSERVED TRUE LONGITUDE AND CALCULATED MEAN LONGITUDE OF MIMAS. 








1836, June 3; Observed Long, 295° 24°; Moan Long. 295° 24°; Difference = o. 





(406) Whatever errors we attribute to our assumed epochs, and whatever values we assign 
to the equations of the centres in these series, there will still remain large outstanding diffe- 
rences, which can only arise from error of observation, It must be borne in mind, however, that 
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any error committed in the measurement of the angle of position at or near the greatest elon- 
gations, are violently exaggerated when reduced to longitude, since they become multiplied (as 
the effect of that reduction) by a factor nearly equal to cosee /, the average values of which, in 
the respective years 1835, 6, and 7, are 5,13, 3.42, and 2.79. Now, very nearly all the worst 
cases of apparent discordance fall within a measured angle of 15°, one way or other, of the line 
of Anse, and therefore originate (in go far as they are really erroneous) in errora of measure- 
ment very much less than their apparent amount, and which in fact fall within limits even less 
wide than might be expected under all the circumstances. Some observations, no doubt, ought 
to be rejected. Such are those of Titan for June 21, 1835, and June 1 and 3, 183}; of Rhea, 
for June 26, 1835, June 11 and 27, 1836, and April 12 and 20, 1837; of Dione, for July 28, 
1837; and of Tethys for the same day. Now there is not one of these whose rejection, on 
referring to the original observations, is" not justified on good and obvious grounds. ‘Thus the 
observations of June 21 and 26, 1835, and June 11, 1836, were made with the reflector out 
of the meridian by adjusting the fixed wire as well as might be to the parallel—a proceeding 
especially open to error, from the mode of suspension of the telescope, and the difficulty of 
keeping it steady when deprived of the firm support of the side ladder. Those of June 1 and 3, 
1836, were altogether irregular and tentative: reference being had, indeed, to the Anse, but 
in the insufficient and unsatisfactory manner alluded to in Art. (399) Again, the equatorial 
measures of Rhea for June 27, 1836, and April 20, 1837, are merely superficial, hurried and 
single measures without any weighta attached to them; while on April 12, 1437, oceur the 
remarks :—* Definition for the most part dreadfully bad.” And again, “ Every possible annoy- 
ance from cloud and bad definition.” Lastly, the observations of July 28, 1837, besides the evil 
of bad definition, which disturbed and prematurely broke off the observations, some other 
especial cause would appear to have acted to disturb the judgment in respect of all the 
satellites observed (except Titan), the measures of all being affected with unusually large 
negative error, and that in the proportion of their proximity to the planet. 

(407) In the mode of treatment by graphical projection to which these observations have 
been subjected, considerations of this kind may in great measure be dispensed with. It 
is certainly satisfactory to see good reason for rejecting discordant measures; but in such 
projections bad observations at onee proclaim themselves, and drop out of consideration. 
Each of the foregoing series has been so projected, and the following are the results of the 
operation :— 


Dedaced Elements. 


o.0236y 
2° 36° 


9§ 3° 
Correction of epochs +o 3° 
Corrected epochs :— 
347 
353 
280 





(408) Comparing these results in the case of Titan with those of Bessel, we find as near 
6Qq 
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an agreement as, from the apparently rough data from which we set out, and the brief interval 
embraced by my observations, could be expected, The excentricity assigned by him as his 
final result for 1830 (Astron, Nachr. 214) is 0.029314, and his perisaturnium for the same epoch 
244° 17/ 36" from his point of departure, which, reduced to the descending node of the ring 
by adding 12° 20’ 35”, and further corrected by + 3° 13 19’, the motion of the perisaturnium 
for the six years from 1830 to 1836 gives 259° 4’ 30” in our mode of reckoning: differing by 
10° 18’ 30” from that above concluded—a quantity not large, considering the near approach of 
the orbit to a cirele, and the consequent delicacy of this clement, The most important 
difference is the correction of 0° 40’ in the epochs, which is in effect a deviation to that precise 
amount from Bessel’s: those epochs, and the tables of mean motions given by him in Astron. 
Nachr., No. 195, having been used in caleulating the mean longitudes in Table (A). Though 
this correction is more considerable than could be wished, I feel disposed, on a mature con- 
sideration of the whole series of projected results, to insist on the necessity of some correction in 
this direction, though perhaps not to quite so great an extent. 

(409) The excentricities and perisaiurnia of Rhea and Dione, especially the latter, are 
indicated with considerable decision by the projections, and I have no doubt are respectable 
approximations to the truth. The epochs of both are undoubtedly correct to within « 
degree, and afford the means of testing, and, if need be, of correcting, their periods and mean 
motions by comparison with earlier observations. Thus, in the case of Rhea, if we calculate by 
the tables, epochs, and precepts given in Phil. Trans. 1790, p. 488...495, its ean longitude for 
Aug. 23, 1789, mean noon at Slough (on which day the carth was exactly or very nearly in 
the plane of the ring*), we find it to have been 36°.64, as seen from Slough, the equation of 
light being neglected in the precept alluded to; and since noon at Slough corresponds to 
+ 1* 16" 19 at Feldhausen, which is partly counteracted by the equation of light — 1° 10" at 
the date in question, if we ealeulate by the same tables of mean motion, but by our epoch for 
1836, the mean longitude for 1836, Ang. 23, 0° 6” 19° (tabular date), we get 1°.30 for the 
actual mean longitude, after a lapse of 17166 exact days, In this interval there must have 
been described, over and above an integer number of revolutions, a fractional part = 361°.30 
— 36°.64 = 324°.66. Now, the mean motion assumed gives for that number of days 
3799 revol. + 324°.18, differing only by — 0°.48° from observation, a degree of precision 
which could by no means have been looked for, and which authorizes our regarding our 
assumed mean motion of 80 revol, + 286°.97 in 365 days as exceedingly accurate, An 
error of a whole revolution would entail a deviation of 7°.66 per annum, and would therefore 
produce on the whole period embraced by my observations a regularly progressive dis- 
cordance, amounting in the whole to between 16° and 17°. 

(410) If we institute a similar caleulation fur Dione, we find that the mean longitude 
actually described in our interval of 17166 days is 15°,47 in excess of an integer period; and 


* The mean motions of these tables, for the five alder satellites, are Lalanie’s, from the Connaiss. des 
Temps, 1791.—The 23rd of Auguat is chosen because, under the circumstances of that date, the precept alluded 
to in the text ts rigorously exact, the reduction of Suturn’s geocentric longitude (or rather of the portion of that 
longitude between Saturn and the node of the ring) to the plane of the ring being then, and then only, 
negligible. 
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if we calculate by the tabular mean motion, the mean motion for that interval, we find it te 
come out 6272 rev. + 8°.16. Here, again, the difference (7°.31) is so small, that we cannot 
hesitate to accept 6272 as the true number of revolutions; and calenlating on this, we 
obtain for a corrected mean motion, for 1 day, 131°.6353296, and for 365 days, 133 rev. 
+ 130°.3953040. 

(411) So, again, for Tethys. The mean longitude really described in the same interval was 
49°30 in excess of a whole number of revolutions, while that calculated from our assumed 
mean motion is 9093 rev. + 40°.93. The difference, again, is so small a fraction of a cireum- 
ference, that we are authorized to assume 9093 for the trne number, and to assign 190°.6984330 
for the corrected mean motion in ] day, and 193 rey. + 124°.9280450 in 365, 

(412) With Enceladus the discordance is greater; the observed motion being 337°.32 in 
excess of whole revolutions, and the calculated being 12527 rev. + 265°.68, The difference 
is 81°.64, which, being still less than a quadrant, would appear to authorize our assuming 
12527 as the trae number of revolutions, since the assumption of the nearest less integer would 
produce the intolerable error of nearly 6° per annum. Taking, therefore, 12527 as the true 
number, we get 262°.7319889 and 266 rev. + 137°.1759486 for the mean motions in 1 and 365 
days respectively. 

(413) From the single observation of Mimas (if really such) of course nothing ean be 
concluded. It is necessary to state the circumstances of this observation. On the 3rd of June, 
1836, at 9° 38" M. T., the satellites A North. 
(Titan), B (Rhea), C (Dione), D 4* 

(Tethys), were seen, and a diagram 
made of them as here represented. 
Jupiter, though of course visible, was 
not noted, being much more distant in 





D 
the direction nearly of A, as appears P a NS f 
by referring to its table of observed Ce <t_ > . E 
angles of position,® At 9" 50" the 2 
following memorandum oceurs:—“ I B 
now see another satellite, E" (this was “* 
Enceladus), “ Showed the 
above. She could not see E.” (The South. 


party here referred to is very short-sighted.) “ As she was going, looking again, I now sce that 
E is double, and F by glimpses very discernible." At 10° 25" it is remarked, “The line E F is 
more oblique, and points very nearly towards B,” After taking several measnres, among which 
is that of Enceladus at 1]* 0", recorded in the synoptic table (p, 419), and which is characterized 
as “a satisfactory measure, steadily contemplated in an interval of unexampled tranquillity,” the 
following remarks occur: “11" 6" M. T. Planet getting low, and frequent intervals of 
confusion coming on, Of the existence of E there can be no doubt; but when I got my best 
a 


* There is in the original diagram a small star murked y beyond A, but not far enough for the satellite in 
question. Its situation, however, is correct as regards position, and it may have been the satellite misplaced in 
distance to keep the figure within bounds. A in the figure is represented too distant. 
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views of E, I did not see F; and though I have no doubt F was a real object, I could not see 
it again after the planet began to grow furry. Tried the field bar, but it proved of no service.” 
It is to be remarked, that during the 35 minutes between the two recorded notices of F, the 
planet had moved 3”.8 westward, and 1.05 northward, which would be nearly counteracted 
by the apparent southward motion of E; so that, had F been a star, the objects would have 
been brought into conjunction, instead of remaining, as they appeared to do, nearly at the 
same mutual distance. Should it be contended, from the invisibility of F at 11" 0", when E 
was best seen, that such was really the case, and that it was then actually covered by Enceladus, 
I can only remark on the improbability of such an occultation; which yet certainly may 
have happened, Ifso, I have been defeated in every attempt to observe this satellite. Mr. 
Lasse) has been more fortunate, having, as he informs me, obtained three sure observations of 
it, on Aug. 25, 30, and Sept. 1, 1846, with his large equatorial reflector, power 567, 

(414) For the determination of the mean distances or major semiaxes of the orbits, measures 
at or near the greatest elongation of the satellites can alone be advantageously employed, espe- 
cially in considerable obliquities of the ring where the foreshortening of the radius veetor 
renders every error committed unduly influential. In the course of the observations in which 
the foregoing positions were accumulated, a good many measures of distance were also taken 
in all angles of position, and all taken from the apparent centre of the planet for the sake of 
uniformity of caleulation, On reducing them, however, I find that even at moderate inclinations 
to the line of Ansa, not only do the discordances between individual results increase rapidly 
(as might be expected), but that a general] cause appears to have acted, rendering the results 
progressively more and more erroneous in defect of the truth with the increase of inclination. 
This eause can be no other than the want of symmetry of the upper and lower portions 
of the outline of the visible part of the body—the one circular and protuberant, projecting 
upon and beyond the ring and uninterrupted—the other eut across by the ring, and thereby 
deprived of its due influence on the judgment. This, of course, makes the apparent centre 
more difficult to fix upon, and is therefore far more influential here than in measures of 
position where general symmetry alone is aimed at, and the imagination has only to fill up the 
circular outline, not at the same time to decide upon its centre. In situations very near the line 
of Anse, this disturbing influence does not act; the diameter of the planet presenting itself 
unbroken and similarly terminated at both extremities as a line for bisection. I shall, therefore, 
set down only those measures of distance which haye been procured at apparent inclinations to 
the line of Anse: within 10° one way or other (a situation, however, it must be recollected, 
still unfavourable for exactness without the advantage of a clock-work movement). For Titan 
these distances are as follows :— 


} 367.75 


176.65 
178.is 
192.97 
F743 
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The letters p and fin the second column of this table indicate whether the measures were 
taken at the preceding or following elongation, and m and 4 in the last whether between the 
wires or by differences of right ascension (duly reduced), both expressed in micrometer parts in 
the column headed p. The angles set down under the heading @ +p — 90° are the apparent 
inclinations of p to the line of Anse. Lastly, under the heading r are stated the elliptic values 
of the radius vector calculated from p by the formule. 


cos ¥ m cond. cos (vu — A); ws eee r = [0.98410] . © cosee y 


where v is the calculated mean longitude for the moment of observation (which is sufficiently 
approximate for the purpose), and a,/, and Aare given by the table in Art. 403. The namerical 
quantity 0.98410 is the logarithm of 40/’.095, the mean value of a multiplied by 0.24044, the 
reducing factor of the micrometer parts for conversion into seconds. The auxiliary angle y 
represents the angular saturnicentric elongation of the satellite from the earth, 

(415) To obtain from these elliptic distanees the mean distance or semiaxis of the orbit, 
we must consider that in an ellipse whose excentricity is 4A ¢ (the semiaxis being A), the greatest 
possible difference between two chords passing through the focus is 2 A e; and, consequently, 
that the semi-sum of any two opposite radii vectores cannot differ from the major semiaxis by 
more than 4 ¢*, which in the present case hardly exceeds 0.1. In the actual state of the data, 
owing to the situation of the perisaturnium, whose average distance in longitude from the Ansa 
during the period embraced by the observations is about 52° (using Bessel’s place), it is still 
less, Taking, therefore, the means of the results for the preceding and following Anse respee- 
tively, whieh we will call r and r’, we get r= 181.44 (eleven observations), and r = 173.51 
(twelve observations), from which we obtain— 


dn == fi + &% (sin 52°)* } = 177".53 


(416) I have no confidence in any of the distances of Rhea measured with the equatorial 
micrometer, the faintness of the object not permitting it to be satisfactorily covered with the 
wire, while the attention was necessarily divided between it and the apparent centre of the planet. 
On reducing those which have been procured, I find them so far from satisfactory that it is 
needless to state them, inasmuch as they give for their ultimate result a mean distance of 73’'.86, 
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being 23’ less than would be consistent with Kepler's law, and are otherwise very discordant both 
with each other and with the ellipticity and situation of the orbit as above determined. Those of 
Tapetus, though not numerous, and for the most part taken merely for the purpose of identifying 
the satellite and distinguishing it from a star, presented less difficulty; for which reason, and 
because they may not prove altogether valueless, they are here set down, distinguishing by 
m measures taken between the wires, by A those caleulated from differences of R A, and by & 
those obtained by oblique transits, and also annexing the number of individual measurements on 
which each relies, 





The observed greatest elongation, for such it appears by a projection of all the angles 
and distances to have really been, of May 22, 1836, of 553.93, if reduced to the mean 
distance of Saturn, corresponds to a radius vector of 8’ 38.07, which (considering that we have 
no knowledge of the excentricity of the orbit) agrees sufficiently well with the mean elongation 
(8' 34.8) calculated from the distance of Titan, by comparison of their mean motions, In this 
table two very rude measurements under most unfavourable circumstances, on April 25 and 26, 
1836, have been rejected; and that of May 7, 1837, ought probably to be 80, being the result 
of a single difference of R A awkwardly taken with the 20-feet. 
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CHAPTER VII. 
OBSERVATIONS OF THE SOLAR SPOTS. 


(417) At the latter end of 1836, and during the first half of 1837, the spots on the eurfuce 
of the sun were extremely remarkable, not only for number and size, but also in their arrange- 
ment and forms, In consequenee, during the interval above mentioned, a great number of 
drawings were made of the sun's disc, by projecting the image formed in the foeus of an 
achromatic finder attached to the equatorial, for which, after a few trials, a perspective day 
telescope of twenty inches focus, and 1,4 in. aperture, was substituted as more convenient. 
The image was received on paper pinned on a screen of wood, and traced with pencil with one 
hand, the other managing the right ascension handle so as to keep the preceding limb of the 
sun on a fiducial line, previously drawn on the paper, and the centre of some small and well 
defined spot on a fiducial dot. Where the right ascension motion was allowed to rest, the image 
of this epot of course travelled away from the dot, and after allowing it to do so till near the 
edge of the paper, another dot was made, marking its new place, and these two dots being 
joined by a straight line, gave the direction of the diurnal parallel on the paper. The minuter 
details necessary to effect a complete resemblance of the projection to the actual appearance of 
the spots, with their penumbras, &c., were then worked in with the aid of the telescope, by 
hand, as an eye-draft; as well as magnified representations of remarkable spots, faculw, and 
other particulars, 

(418) I consider it unnecessary here to engrave and publish all these drawings, which 
would entail a great additional cost and bulk on the present volume; but in case it should ever 
be considered necessary to appeal to any of them as records of the state of the sun's surface at 
that time, I annex a list of the days on which auch drawings were made as are now before me. 
These are us follows: 


1836—Dec. 27, 31. 

1837—Jan. 9, 10, 11, 12, 13, 14, 15, 16, 18, 19, 21, 23,29, Feb. 1, 2, 3,5, 6, 7, 9, 10, 12, 13, 15, 20, 21, 22, 
23, 24, 26, 27,28; March 1, 3, 4, 6, 10, 12, 13, 14, 18, 19, 21, 22, 26, 27,29, 31; April 2, 3, 8 10, 11, 13, 19,21, 
25,29; May 5, 7, 9, 20, 21, 24,25, 29; June 8, 18,25; July 10, 12, 13, 14, 17, 19, 20, 25, 26, 28,29; August 4, 
7; October 9, 10, 11, 17, 18, 24 


It were much to be wished that all who habitually make similar projections, would, in like 
manner, place at least on record, the days on which they possess drawings of the spots, in order 
that it may be rendered possible (by taking a certain moderate amount of trouble) to ascertain 
the state of the sun by actual observation on any given day, In all probability, such drawings 
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exist, seattered throughout the world, if not for every day of every year for some years past, 
yet, for a much greater number of days than in any single accessible collection; and next to 
bringing them together, and forming a complete history of the changes of the solar surface, the 
course recommended appears the most advantageous. 

(419) In the delineation of very remarkable spots, a magnified image, accompanied and 
erossed by the black images of the threads of the micrometer (adjusted to zero of position, and 
opened to five revolutions of the screw, or 2' 0”.22), was formed on a screen, at a convenient 
distance from the eye-piece of the 7-feet achromatic, and brought to sharp definition by properly 
adjusting the moveable lens of the eye-piece. Thus, the form of the spot, its dimensions, and 
true situation as respects the parallel were secured, and its delineation was then completed by 
eye-draft, under a magnifying power of 105 or 179, aa the state of the atmosphere would allow, 
Severa) of these delineations are presented in Plate XVIL., their dates being as follows :— 


Jan. 18 .. fig. 13 Feb. 2 . fig. 2 Mar. 29 .. fig. 3 July 26 .. fig. 6. 
Jan, 20... fig. 10 Feb. 28 .. fig. 11 May 2 .. fig. 9 July 38 .. fig. 5. 
Feb, 5.. fig. 12 Mar, 19 .. fig. 8 July 19 .. fig. 4 July 29... fig. 7. 
Feb. 9.. fig. 


(420) These figures are not all on the same scale. Not having been so drawn originally 
(which might have been done, but would have required a special apparatus), it was thought 
better not to risk their correctness in copying by any subsequent alteration. The scale of each 
figure, however, is sufficiently indicated by the distance of the parallel lines representing the 
micrometer threads crossing it, which in all alike is 2’. As these drawings sufficiently express 
the objects they are intended to represent, I shall only draw attention, lst, to the forms of those 
in figs. § and 10, as highly characteristic, and frequently reproduced on the sun's surface (as it 
was in perfection on the 25th of May, in the same year); 2ndly, to the remarkable radiated or 
striated apparent structure of the penumbra in that of fig. 9, an appearance which occurs in 
many of M. Pastorff's engravings, and which is obviously connected very intimately with the 
physical cause of the spots; Sdly, to the total absence of all penumbra in the spots adjacent to 
the large one in fig. 12; 4thly, to the occurrence of distinct shades in certain parts of the 
penumbre in figures 1, 5,7, 12, and, lastly, to the immense area occupied by some of the spots 
with their penumbrw here represented. That of March 29, for instance, in fig. 3, oceupies 
{without the outlying spots at the tail of the figure), an area (such as may fairly be included 
within the general outline), of nearly five square minutes. Now a minute in linear dimension 
on the sun being 27,500 miles, and a square minute 756,000,000, we have here an area of 
3,780,000,000 square miles included in one vast region of disturbance, and this requires to be 
increased for the effeet of foreshortening. The black centre of the spot of May 26 (fig. 9), 
would have allowed the globe of the earth to drop through it, leaving a thousand miles clear of 
contact on all sides of that tremendous gulph. 

(421) We are naturally led to inquire for an efficient cause—for a vis motrir—to give rise 
to such enormous dynamical phenomena, for such they undoubtedly are. The efficient cause of 
fluctuations in our atmosphere, in terrestrial meteorology, is apparent enough; viz., external 
agency—the heating power of the sun. Without this, all would be tranquil enough. But in 
the solar meteorology we have no such extraneons source of alternate elevations and depressions 
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of temperature altering the specific gravity and disturbing the equilibrium of its atmospheric 
strata, The cause of such movements us we observe, and upon so immense a seale, must there- 
fore reside within the sun itself, and it is there we must seek it. 

. (422) Now, whatever be the physical cause of the spots, one thing is certain, that they 
have an intimate connection with the rotation of the sun upon its axis. The absence of spots 
in the polar regions of the sun, and their confinement to two zones extending to about 35° 
latitude on either side, with an intermediate equatorial belt mach more rarely visited by spots, 
is a fact notorious in their history, and which at once refers their cause to fluid circulations, 
modified, if not produced, by that rotation, by reasoning of the very same kind whereby we 
connect our own system of trade and anti-trade winds with the earth's rotation. Having given 
any exciting cause for the circulation of atmospheric fluids from the poles to the equator, and 
hack again, or vice versa, the effect of rotation will necessarily be to modify those currents 
as our trade winds and monsoons are modified, and to dispose all their meteorological 
phenomena on a great seale which accompany them as their visible manifestations, in zones 
parallel to the equator, with a calm equatorial zone interposed. It only remains, therefore, to 
inquire, Whether any such cause of circulation ean be found in the economy of the sun, so 
far as we know and can understand it?” 

(423) Before attempting any reply to 
this question, 1 would observe that the fact 
above mentioned — the distribution of the 
apots in two moderately broad zones parallel 
to the equator, leaving the equator itself and 
the poles free—was most unequivocally and 
beautifully marked during a great part of i 
the interval embraced by my observations. — p| 
In the last days of December 1836, indeed, 
and throughout January 1437, as also from 
the 2lst to the 26th of February, both in- 
elusive, even the most unpractised eye could 
not fail to perceive by the mere allineation 
of the spots, the situation of the poles and: 
equator of the sun, without watching from 
day to day their progress across the disc. 

See marginal fig. which represents their arrangement on Jan, 10, 1837. 

(424) Recurring now to the question whether any probable or possible cause can be assigned, 
from what we know of the sun’s economy, capable of giving rise to circulatory movements to and 
from its poles, in the fluids which cover its surface, and having at the same time a dependency on 
its rotation; it may be observed that if any physical difference in the constitution or circum- 
stances of its polar and equatorial regions tend to repress the escape of heat in the one, and to 
favour it in the other of these regions, the effect will be the same as if those regions were un- 
equally heated from without, and all the phenomena of trade winds, mutatis mutandis, must arise. 

(425) It has been a matter of doubt among astronomers, whether the sun be or be not 
surrounded by a transparent atmosphere extending beyond its luminous surface. Numerous 

6s 
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observations made under the most favourable circumstances while employed in these delineations 
have appeared to myself quite conclusive as to its reality. The deficiency of light at the borders 
of the visible dise is in fact so striking, whether viewed through coloured glassea or without 
their intervention, by projecting its image through a good achromatic telescope on white paper, 
that it seems surprising it should ever have been controverted. The extraordinary phenomenon 
of the rose-coloured solar clouds witnessed during the total eclipse of July 8, 1842, which must 
have floated in and been sustained by an exterior transparent atmosphere, must also be regarded 
as definitively settling this question in the affirmative. To what distance beyond the visible dise 
this atmosphere may extend, we have no means of judging accurately ; but, from the manner in 
which the deficiency of light alluded to comes on, being by no meang sudden on approaching 
the edge, but extending to some distance within the disc, it would seem to be considerable, not 
merely in absolute measure, but as an aliquot part of the sun's radius. Now, granting the 
existence of such an atmosphere, its form in obedience to the laws of equilibriam must be that 
of an oblate spheroid, the ellipticities of whose strata differ from each other and from that of 
the nucleus. Consequently, the equatorial portions of this envelope must be of a thickness 
different from that of the polar, density for density, so that a different obstacle must be thereby 
opposed to the escape of heat from the equatorial and the polar regions of the sun. The former, 
therefore, ought, according to this reasoning, to be habitually maintained at a different tempe- 
rature from the latter. 

(426) The spots in this view of the subject would come to be assimilated to those regions on 
the earth's surface in which, for the moment, hurricanes and tornadoes prevail—the upper 
stratum being temporarily carried downwards, displacing by its impetus the two strata of 
luminous matter beneath (which may be eonecived as forming an habitually tranquil limit between 
the opposite upper and under currents), the upper of course to a greater extent than the lower, 
and thus wholly or partially denuding the opaque surface of the sun below. Such processes 
cannot be unaccompanied with vorticose motions, which, left to themselves, die away by degrees 
and dissipate, with this peculiarity, that their lower portions come to rest more speedily than 
their upper, by reason of the greater resistance below, as well as the remoteness from the point 
of action, which lies in a higher region, so that their centre (as seen in our water-spouts which 
are nothing but small tornadoes) appears to retreat upwards, Now this agrees perfectly with 
what is observed during the obliteration of the solar spots, which appear as if filled in by the 
collapse of their sides, the penumbra closing in upon the spot and disappearing after it. 

(427) An appearance frequently noticed in the course of these observations, but which I do 
not know to be of general oceurrence, may seem at first sight to militate against this idea. 
Lines of spots of more or less extent, or connected with penumbral trains more or less beset with 
spots, have been frequently noticed (as in the annexed figure, which represents the appearance 
in question on Feb, 12, 1837,) oblique to the direction of parallels of latitude on the sun's surface, 
and converging on both sides of the equator towards the preceding side of the disc. Again, 
instances have occurred within the same period, frequent cnoagh to be remarked, of the penum- 
bre of great spots in what may be considered a tumultuary state of the atmosphere, being 
rounded and well terminated on the preceding side, but ragged and ill-defined, as well as more 
extensively effused on the following, where they would often take the form of great trains, and 
ultimately in the progress of their changes, before they become obliterated, affect the form of 
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pretty long, straight, parallel bands, having 
the same obliquity to the sun's equator and 


—_—_— 
its parallels as the lines of spots above men- a 
tioned. The great spot of March 29 (fig. 
3), affords a tolerable example of this, though Ps 
leas strongly marked than in some other / eters 
instances. Now, the direction of sueh bands i . 
and lines is transverse to the course of the { . : 

4 l 


currents which the dynamical theory above P) 

suggested supposes. They must, therefore, \ 

be assimilated rather to ripple marks which \S 

are transverse to the direction of the general ° / 
movement to which they owe their origin, *y . ‘ 
than to trails drawn out by a current in ie sf 

its own dircetion, if indeed the appearances 
in question be anything more than acci- 
dental. 

(428) It may, perhaps, be allowed me here to remark on a character of the solar spots in 
general, which, though so universal and so striking as to be perfectly familiar to every observer, 
and to form in fact an essential and integrant part of their phenomena, has not yet, nevertheleas, 
so far as I am aware, had drawn from it exactly that conclusion which seems to me inevitably to 
follow from it. I allude to the definite and intense blackness of the spot “nucleus” or “ opening,” 
as it has been termed, as contrasted with the Penumbra or “ Shallow" surrounding it.* This want 
of graduation—this sharply marked suddenness of transition, is altogether opposed to the concep- 
tion of a susceptibility of indefinite and easy mixture in the luminous, non-luminous, and semi- 
luminous constituents of the solar envelope. Were they so susceptible there seems no reason 
why spots should not be seen of every possible shade of darkness, from a barely perceptible 
deficiency of light to absolute blackness, or why one stage of mixture should be more habitually 
prevalent than another. It is true we see bridges of light, as it were, across the spots, and these 
may sometimes, though very rarely, form so fine a net-work as here and there to give the 
appearance of a partial illumination, and on very rare occasions the spots have been described as 
nebulous or hazy-+ But, looking to the broad fact—the spots are black—the penumbra a nearly 
uniform half shadow, with, however, here and there, undeniable definite spaces of a second depth 


; 


* The great importance of a systematic and continuous series of observations of the solar spots cannot be 
too strongly insisted on. One observer, thoagh gifted with the diligence and perseverance of a Pastorff, is not 
enough. Muny are necessary—and especially in habitually sunny regions of the globe—to secure an unbroken 
history of their appearances. And now that clock-movements have been applied to our equatorials, and that 
photographic delineation can supply, in the utmost perfection, the talent of the draftsman, it were much to be 
wished that the subject were seriously taken up ag part of the regular business of observatories. An interchange 
of copies might perhaps take place, without recourse to the engraver, by the ald of the Kalotype process of Mr. 
Talbot, to any moderate and useful extent. 

¢ See Phil. Tr. 1795, p. 57—But as on this cecasion ail the spots, indiscriminately, are declared to be so 
affected, there is room to apprehend some instrumental or atmospheric cause of illusion to have prevailed. 
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of shade, as shown in some of the figures annexed. There is no gradual melting of the one 
shade into the other—spot into penumbra—penumbra into full light, The idea conveyed is 
more that of the successive withdrawal of yeils—the partial removal of definite films, than the 
melting away of a mist, or the mutual dilution of gaseous media. Films of immiscible liquids 
having a certain cohesion, floating on a dark or transparent ocean and liable to temporary 
removal by winds, would rather seem suggested by the general tenor of the appearances, though 
they are far from being wholly explicable by this conception, at least if any considerable degree 
of transparency be allowed to the luminous matter. 

(429) In delineating the spots here figured, the 7-feet achromatic only was used; and 
although, generally speaking, the definition of the sun with this instrument is much inferior to 
that afforded by a Newtonian reflector of equal focus and 6 inches aperture, yet, on many occa- 
sions, the distinctness of vision obtained, under what might, @ priori, be considered very unfayour- 
able circumstances, has been not a little remarkable. Looking northward, over a burning tract 
of many miles in extent (often heated to 140° or 150° Fahr.), and on some oceasions with a hot 
wind from the north-west of extreme aridity, a tranquillity and perfection of vision was expe- 
rienced which was never, or very rarely indeed, obtained at nfgit at the same ‘altitude in that 
direction (as has been already remarked on the occasion of the observations of y Virginis), 

(430) The combination of coloured glasses employed in these delineations was a triple one, 
consisting of two green glasses, between which a blue one coloured by cobalt is interposed. This 
I can recommend as by far the most agreeable of any which I have tried for long-continued 
inspection of the sun. Occasionally (but not for purposes of delineation) I may mention having 
at various times employed with a 6-inch Newtonian reflector, in place of the ordinary small 
metallic speculum, one of plate glass, with good effect. A 6-inch glass speeulum (the same 
mentioned in Phil. Trans., 1803, p. 214) has proved less advantageous than I should have, @ 
priori, expected, the cause of which, however, would appear to arise from the circumstance of 
its posterior surface being roughened and blackened to take off any disturbing reflexion. In conse- 
quence, a great distortion of figure arises, owing to that surface becoming speedily and strongly 
heated. This inconvenience might doubtless be entirely done away with, by grinding and polish- 
ing that, as well as the anterior surface, to a concave apherical curve of a considerably smaller 
radius of curvature than the focal length of the effective reflecting surface. In this arrangement 
about 95 per cent. of the light would be freely transmitted (and ought not te be stopped 
by any back to the speculum or even to the tube of the telescope, but permitted to escape into 
the air). As regards the portion (about 2} per cent, of the incident beam) reflected from the 
posterior surface, being incident on a convex internal surface of considerable curvature, these rays 
would be dispersed and so enfeebled as to have no material influence on the distinctness of the 
image formed in the focus of the first surface, a result greatly favoured by both the refractions at 
that surface which they have to undergo, as a very little consideration of the course of the rays 
suffices to show. The image formed by the first surface, being received by a small plane glass 
reflector, will (if the reflexion from the second surface of that mirror be also got rid of*) be 





* To do this, the small mirror should by no means be roughened or blackened at the back. It should be in 
facta prism of crown glass with a refracting angle of at least 28° 8’, the edge being towards the eye— and set 
(romsparent (1, 6, without a metal back to arrest the tranamitted light). In this arrangement, no ray but those 
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finally reduced before reaching the eye-glass to little more than ,4,th part of their original 
intensity,* and will therefore require no darkening glass, or but a very slightly tinted one; and 
all danger of its cracking will be completely obviated. This arrangement I have not had an 
opportunity to put to the test of experience, but it appears very well worthy of trial. 

(431) During the months embraced by these observations, the state of the sun seemed 
evidently undergoing a gradual alteration, in the nature of a subsidence from violent agitation 
to comparative tranquillity. Although rich in spots during the whole of January, it was only 
from the 23rd of that month to the end of March, that these large effused spots of complex 
structure and great penumbral trains (specimens of which are figured in figs. 1, 2,3, 8, 10, 11, 
12) continued to be formed in copious sucecasion, From that date forward, the character, as 
well as the abundance of spots, was greatly changed. During April and May, rounded and 
well-defined forms were chiefly affected, one spot only of the very peculiar character of fig. 10 
being exhibited (May 5-7), which, however, broke up into round spots without any great 
penumbral effusion; and one considerable group from the 19th to the 25th of April, which 
may be considered as belonging to and terminating the series of “ confluent spots,” as those in 
question may be termed. During April and May, the spots were also fewer in number. In 
June and July they became again more abundant; but the character they then affected was 
rounded and compact, without any tendency to those broadly effused irregular penumbre which 
formed so very remarkable a feature in February and March; while in August and October, 
so far as observed, the sun seemed to have passed into a quiescent state, the spots being few, 
small, and irregularly disposed. 


regularly reflected from its first surface at 45° going to form the useful image, could find its way to the eye-picee, 
all other would pass out into the air at the mouth of the tube, or be returned to the sun by re-reflection at the 
great speculum, &e. No care need be beatowed on Aguring the posterior surfaces of either speculum. It suffices 
that both be well polished. 

* Adopting Bouguer’s estimates of the light reflected from glass at different incidences.— Traité d Optigque, 
page 137. 
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APPENDIX A. 


On the Numerical Magnitudes of certain Stars, as obtained by subsequent Observation on the 
principle of Sequences, in the Northern Hemisphere, compared and combined with those 
of the same Stars as observed in the Southern; and of some others whose Places in the 
scale of Magnitudes are directly deducible from these by interpolation of the Sequences. 


(432) Circumstances rendering it highly improbable that the series of northern sequences 
alluded to in Art. 255 will be further prosecuted (at least by myself), I have thought it 
advisable here to annex so much of the reaulta of those observations as shall serve for an 
effectual basis of connexion between the northern and southern numerical nomenclature, and 
at the same time afford more dependable values to several stars which are very imperfectly 
determined in our Synoptic Table C, p, 341, being there concluded from single observations, 
or in that imperfect manner which is indicated by the annexation of one or two asterisks 
(see Art. 254). The following list of 139 stars above the 4th magnitude is arranged in order 
of apparent magnitude, solely by the result of the northern sequences in question. The first 
column contains the name of the star; the second, its magnitude in the Astronomical Society's 
Catalogue; the third, its magnitude in our Synoptie Table C, derived from the southern 
sequences; the fourth, the result of a graphical interpolation conducted on a principle explained 
_ below; and the fifth, the magnitude finally to be adopted, in preference to and exclusion of any 
magnitude previously assigned to the same star in any of the previons sequences and lists in this 
work, where they differ. Notes of interrogation (?) annexed to the numbers in column 3, 
indicate that the stars in question belong to the imperfectly determined ones in Table C, 
as above alluded to. 
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(433) It cannot be expected that two lists arranged, the one in the northern and the 
other in the southern hemisphere, should agree, except in respect of stars which attain a 
considerable altitade at either station; and we accordingly find that low stars (in our 
latitudes), such as a Hydra, § Scorpii, 8 and y Corvi, +, +, and \ Sagittarit, stand lower in 
this list than they undoubtedly ought, and, vice versd, that some stars, high in our horizon, 
but low in respect of that of the southern station of observation, such as Polaris, a Andromeda, 
B Pegasi, 8 Arietis, higher in comparison with the general mass. In the column of adopted 
magnitudes, regard is had to this by the preference of the result obtained at the most 
favourable station, wherever cases of conflict arise between values without a ? attached. 

(434) In the interpolation of these values, the values of Table C have been used so far 
as they could be used with perfect security—that is, as far as about the magnitude 3.3. 
Beyond this point they have been (not supplanted, but) aided by the catalogued magnitudes, 
in the manner explained in Art, 243, with whose indications they coincide very well, except 
in the cases of low stars. And, on the whole, I doubt not that, within the range of magni- 
tudes embraced in this list, the connexion of the northern with the southern nomenclature 
will he found practically established to the satisfaction of astronomers. 


APPENDIX B. 


On the Difference of Level between the Royal Observatory C. G. H. and Feldhausen, 


(435) The Observatory barometer with which mine has from time to time been compared 
is that by Jones, fixed to the pier of the mural circle. The height of its cistern above the 
floor is 2 feet 6 inches, and above the level of the sea about 32 feet. 

The barometer of comparison was a portable one by Troughton, the same which has 
accompanied me in all my expeditions, and which was sent out by me in charge of the late 
Professor Henderson, for the purpose of ascertaining the difference of zero points between 
the standard barometer of the Royal Society (R) and the mural cirele barometer (J) above 
mentioned, which he thus ascertained to be as follows :— 


1832, By first comparison—Going out from LondontoC.G.H. . . + J=R-+0009 

1833. By second ditto —Returning from C.G.H.toLondon . . . J=R+ 0007 
Mean, J = R + 0,008; the portable barometer thus appearing to have preserved a very 
satisfactory fixity of its zero point during the interval, including both voyages. During the 
voyage homeward, Mr. Henderson took the opportunity of comparing this barometer with 
that of the Observatory at St. Helena, then under the direction of Lieut, Johnson, which was 
thus ascertained to read 0,026 higher than the standard of the Royal Society. 

(436) Previous to embarking for the Cape, I procured the same barometer to be com- 
pared with that of the Royal Society above mentioned (the standard constructed hy Professor 
Daniell), the result of which comparison was R = H + 0,050, 1833, Oct. 10,..23, A, Com- 
parison with the Observatory barometer made soon after my arrival at the Cape, viz. from 

5 u 
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March 26 to April 4, 1834, gave J = H + 0.055, whence J = R + 0,005. These three 
determinations, whose mean is + 0.007, satisfactorily prove the fixity of zero of the Cape 
barometer; the differences, though regularly progressive, being too minute to be calculated 
upon ag certain. 

(437) The observations by which the difference of level between the Observatory and 
Feldhausen has been determined, were those taken at both stations during the hourly 
meteorological observations at the equinoxes and solstices, during such term days as admit 
of a perfectly satisfactory comparison, both from circumstances of weather and from a direct 
intercomparison of instruments free from all doubt of change in the intervals—a condition 
rendered necessary by having been obliged, on more than one occasion, to refill the portable 
barometer, by reason of accidents. The term days selected are those of the 21st and 22nd 
Dec. 1834, June and Dee. 1835; March and June, 1836; and June and September, 1837; 
and the results are aa follows:— 


| 











No. of hourly observations .....-..eeeeerceee| 26 
Mean tempernture of air cscs cceecccssseesess| 69,6 


Mean difference of barom. readings reduced ta 92 | o170 

















Barometric excess 2.250666. 6s cere essen eeetee 

Corresponding to feet... -cecerersrauesnrenes F 

Correction for tempernture of air ..4. 0 -seseee--| 8.03 x 4 
DiGerence of bevel ...00+-scenserrenccserurer 105,36 [ 304.25 | Tigeng | 








The mean of these seven results gives 112.23 feet for the difference of level between 
the cisterns of the barometers at the Observatory and at Feldhausen, the latter being the 
higher. 


APPENDIX C. 


On the Temperature acquired by the Surface Soil under Exposure to clear Sunshine, and some 
other Effects of Accumulated Solar Radiation; and on the Quantity of Heat given out 
by the Sun. Suggestion of an Improvement on the Ice Calorimeter. 


(438) In Art, 429, the temperature acquired by the surface soil of the sandy region 
ealled the Cape Flats, intervening between table and false bays, is stated to amount frequently 
to 140° or 150° Fahr. That this is no exaggeration, the following experiments on thermo- 
meters variously exposed will show :-—- 

Oct. 30, 1837. At 2°51" apparent time, v.w., the sun's rays being already oblique, the following tempe- 


ratures were taken :— e 
Thermometer just immersed in a heap of earth cast up by ants,and quitedry .  . «© + 125 
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Tn a convex heap of sandy aoil, in a small garden enclosure sheltered from wind, and moist 


at three or four inches below the surface : * ° ‘ » 3 

In contact with a stem of Albuca viridiflora in flower, at half an inch heen the onthe ‘ » 120 

Nov, 7, 1837, 2 23> p.w. app. time. Temperature of a heap of garden mould just below the surface . 155 
Under the still green leaf of Brunswickia multiflora . - « 


In contact with the stem of a tuberous Pelargonium in full ‘aa sink — the wean F . Wi 
Inserted an inch into the moist and decaying crown of Hmmanthas Tigrinus losing its leavea . 102 


Nov. 24, 1837. 1° 45 p.m. app.time. Temperature ofahespofgarden mould . . . . . 145% 
Dec. 1, 1837, © 36° pw. In a sand heap sheltered from wind, in the small garden enclosure 
above mentioned . . . . ° 162 
Dec, 3, 1837. 21° paw. Thermometer in the sun, — 2 deatias ce the soil ak a "hard 
trodden sandy path i é »- ABN 
Buried a quarter of an inch dee in ‘sentaet with a seedling ‘fir of thie yea growth, 
quite healthy ar i at Ney a er . + B=1482 
Temperature of air at same time in shade eo 6+ © 8» » «© @ © «© » Gee SOS 
Wet bulb thermometer, Sameexposure . . . «. « - D= 646 
s ls 3 vm, Same exposures . ‘ . -. A=1180, B= 149.8, c= _ 90.5, D= 635 
“s 1* 50+ p.m, ” + » » »« Acz1210, B= 1508,C=905,D=—_ 65.5 
‘ 2 44° pom, 7 » « » « AS11148, B= 1480, C= 90.0, D= 635 
9 4 12° pm, = mile pat ew, ee A=1075,C =345,D= 635 
Dee, 5, 1837, i* 15+ pw, Externalthermometerinshade . . . «. «6. «© 5. = % 
Wet bulb thermometer also in shade . » © © © © «@ © «© » » Bees GAS 
Thermometer under the soil of the — me wy “lc te Ga bat ste pce: Fe ED 
” Is 57> pom, dP * ie Se a ce fest - 1m E = 95.5, F = 685, G = 159 
” 2 57 pm. 6. at Oe Oe we Oe Me E=9%15, F = 685, G = 150 
ee # 13° poe. ‘ . P 4 . 7 E=$12, F=705,6G=119 
” 3 0” pot. Teapemtare of soil (long since shaded), at four inches below the surface, 102 


(439) When, however, the heat communicated from the sun is confined and prevented 
from escape, and so forced to accumulate, very high temperatures are attained. Thus, in 
a small mahogany box blackened inside, covered with window-glass fitted to the size, but 
without putty, and simply exposed perpendicularly to the sun's rays, an enclosed thermometer 
marked, on Nov. 23, 1837, 149°; on Nov. 24, 146°, 150°, 152°, &e. &e. When sand was 
heaped round the box, to cut off the contact of cold air, the temperature rose on Dec. 3, 1837, 
to 177°. And when the same box, with its enclosed thermometer, was established under an 
external frame of wood well sanded up at the sides, and protected by a sheet of window-glass 
(in addition to that of the box within), the temperatures attained on Dec. 3, 1837, were— 
at 1* 30° p.w. (Appar. T.) 2079.0; at 1* 50", 217°.5; and at 2* 44", 218°, and that with a 
steady breeze sweeping over the spot of exposure. Again on Dee. 5, under a similar form 
of exposure, temperatures were observed at 0° 19" of 224°; at 0° 29", 230°; at 1° 15, 239°; 
at 1' 57", 248°; and at 2* 57=, 240°.5. As those temperatures far surpass that of boiling 
water, some amusing experiments were made by exposing eggs, fruit, meat, ke., in the same 
manner (Dec, 21, 1837, et seq.), all of which, after a moderate length of exposure, were 
found perfectly cooked—the eggs being rendered hard and powdery to the centre; and on 
one occasion a very respectable stew of meat and vegetables was prepared, and eaten with 
no small relish by the entertained bystanders. I doubt not, that by multiplying the enclosing 
vessels, constructing them of copper blackened inside, insulating them from contact with each 
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other by charcoal supports, surrounding the exterior one with cotton, and burying it so 
surrounded in dry sand, a temperature approaching to ignition might readily be commanded 
without the use of lenses. 

(440) Immediately subsequent to the December solstice of 1836, some experiments were 
institated for the purpose of ascertaining the absolute foree of solar radiation by its direct 
unimpeded effect in communicating heat to a given quantity of water in a given time, the 
rays being intromitted through an aperture of given area, The opportunities taken for 
experiment being when the zenith distance of the sun was under 12°, the uncertainty, if any, 
which may be supposed to attach to the law of reflection of light and heat at oblique incidences 
will have no perceptible influence on the result; and the quantity of heat lost by reflection at 
the surface of the water will be almost precisely the same as at a perpendicular incidence, 
which by Fresnel’s formula (presuming light and heat to be similarly reflected) is 0.0207 
of the incident beam. The form of the experiment was as follows:—A light cylindrical vessel 
of tinned iron, open at the top 3% inches in diameter, and 2.4 in. in depth, weighing 1069 
grains, was nearly filled with water moderately darkened by a slight admixture of ink. 
This vessel was placed on a light wooden support, covered with cotton cloth, and touching 
it only in a narrow ring (to avoid the communication of heat by conduction), in the interior 
of an iron cylinder of much larger diameter, to protect it from wind and external radiation, 
the upper part of which was covered by an iron plate well protected from sunshine by several 
separate diaphragms of paper laid lightly one over the other thereon. This plate had a 
circular aperture somewhat wider than that of the tin cylinder, and vertically over it, centre 
corresponding to centre. The mouth of the tin cylinder was covered with a circle of stiff 
paper, having an aperture exactly circular and concentric with the cylinder, so as to admit 
a vertical or nearly vertical sunbeam somewhat less in section than the vessel, and wholly 
incident on the surface of the contained liquid. This cover also projected over the exterior 
of the cylinder on all sides, so as to prevent any ray from striking on its ontside, even when 
the upper iron plate was removed from the exterior vessel. Lastly, to cut off effectually all 
lateral radiation from the region of sky near the sun, a paper diaphragm but very little 
more in aperture than the mouth of the tin cylinder was laid concentrically on the upper 
iron plate and its diaphragms. 

(441) Plunged into the liquid, and resting on the bottom when not in use, was a circular 
plate of mica 3} inches in diameter, attached to a light rod of reed 0.1 inch in diameter, for 
the purpose of completely stirring and mixing the strata of the liquid by one or two up 
and down movements. When thus prepared, the whole apparatus was placed in the sun- 
shine at noon, or somewhat before, and so adjusted that on the admission of sunlight a 
narrow ring of light surrounded concentrically the aperture in the diaphragm of the tin 
eylinder beneath, which was carefully watched during the progress of the experiment, and 
kept unaltered. These arrangements being made, the sun was shaded off—the temperature 
of the liquid (after stirring by the mica-plate) taken by an exceedingly delicate and sensitive 
thermometer by Crichton, and again after a certain noted number of minutes. The shade 
being then removed, the sun was allowed to shine into the aperture on the liquid, for ten 
minutes, During this exposure, the liquid was three times stirred by the mica-plate, allowing 
five seconds for each stirring, and shading the aperture during that operation (which, of course, 
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was not counted as part of the ten minutes’ exposure). The temperature was now again taken, 
and, after remaining shaded again a certain noted number of minutes, finally once more. 
The mean of the minutely change of temperature, deduced from the shade observations, being 
obtained, was applied aa a correction (in all cases a very small one) to the minutely elevation 
of temperature in the sum exposure; and thus the true effect of the sun was concluded. The 
following detail of an experiment of this kind, made on Dee. 31, 1836, will more fully explain 
the nature of the process :— 


Quantity of inked water used (supposed to have the same capacity for heat as pure water) 
= 4500 grains, Tin vessel = 1069 grains, equivalent in capacity to 134 grains of water. 
Stirrer = 20 grains, equivalent to 4 grains of water. Total quantity heated = 4638 grains of 
water, Diameter of aperture = 3,024 inches, area = 7.1821 square inches, which, multiplied 
by cos. 10° Sl’, the sun's zenith distance, gives 7.0538 for the area of the section of the 
sunbeam. 


Apparent Time. 
h. m. 6. 
Il 51) O—Temperature of the shaded liquid P ‘ é $ : 72.3 , os 
11 55 O—Liquidexposed to @. Temperature - . .  .. maa} ep aad 
0 $ 15—Liquid shaded (having been three times stirred). Temperature ae 
taken . ; ; : ; : ; . ; 763 } Gained in LO, + 3.9 
© 15 O—Temperature finally taken. . . ‘ ‘i ‘ i 76.4_, Gained in 10, + 0.1 


The gain of heat per minute, in the sun, is 0.390; and in the shade, by a mean of 
both observations, + 0.017 ; consequently, 0.373 is the effect due to the sun alone, per 
minute. 


(442) If we define the actine to be that intensity of solar radiation, which, if entirely 
intromitted and absorbed, would suffice to melt one-millionth of a metre in thickness per 
minute off the surface of a sheet of ice co-extensive in area with the sunbeam, and perpen- 
dicularly exposed to it;—if, moreover, we designate by 4 the minutely increase of temperature 
operated in a quantity of water (or equivalent water) Q grains; by S, the sectional area of 
the sunbeam; by 4, the number of actines expressing the intensity of the beam ;—and if, 
further, we denote by ¢ the grains (252.46) in a cubic inch of water; by A, the latent heat 
of iee (135°.5); by m, the inches (39.37079) in one metre; and by J, the ratio of the intro- 
mitted to the incident heat (= 0.9793, very nearly constant for such small incidences) ;—we 
shall have, for the intensity of the sunbeam im question, 


In the experiment above related, we have Q = 4638, A = 0,373, S = 7.0637; 
whence A = 185.96, the power of the sun on this occasion expressed in actines, as above 
specified. 

(443) The following are the particulars and results of six experiments of this 
kind :— 

5x 
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| Sun's Sectional | Water | Heating fan's 
Dee, | Sane et, | acme | ‘oettaoas a 
@ a. 
1836 e+ 
Dec, 23..-| 10 29 o.j20 | 16%0 | Wind. Apparatus not sufficiently sheltered. 
Dec. 24...) 10 40 0.432 | 219-7 | All circumstances eminently favourable, but ex- 


periment not well made, 
0.400 199.2 | Clrrous haze. 
0.373 | 186.0 | Clear sky. Good experiment. 


Dec. 27. | 10 36 
Dee, 33...) 10 §2 


Jan. 1. +4) 10 §5§ 0.387 194-3 | Su Sky. A shadow of the stirring rod 
: — 


Pare water used. Sky perfect. 


sees! aeeeee | wwseee PF cee e ee | waeaae | seenae 


(444) From these experiments, it appears that at midsummer, at noon, and at 140 feet 
above the mean sea level, the force of the sun's radiation at the Cape of Good Hope is such 
as would suffice to melt 191.4 millionths of a metre in thickness per minute, from a surface 
of ice perpendicularly exposed to its action (if wholly intromitted and absorbed); that 
is to say, 0,00753565 in., which is at the rate of an inch in 2 hours 12 min. 42 sec. If this 
fraction (0.0075355) be multiplied by the square of the cosecant of 16’ 1''.5, the sun’s apparent 
semi-diameter, we get 347.15 in. or 28.93 feet, for the thickness of ice which the sun's 
ordinary expenditure of heat would suffice to melt per minute, at its own surface,* supposing 
it partly intercepted by an atmosphere similar in constitution and equal in thickness to that 
of the earth, As the heat absorbed in traversing our atmosphere cannot be taken at less 
than one-third of the total incident heat, this would give 43,39 feet per minute for the 
unimpeded effect of the solar radiation so estimated. M. Pouillet concludes from his experi- 
ments (made in June 1837) 11,80 met. or 38.71 feet for the value of this element. Taking 
it at 40 feet, which, as intermediate between the two estimates, cannot be far from the truth, 
it will appear, by an easy calculation, that the ordinary expenditure of heat by the sun, per 
minute, would suffice to melt a cylinder of ice 184 feet in diameter, and in length extending 
from that luminary to a Centauri. Aliter, that a cylindrical rod of ice, 45.3 miles in diameter, 
and of indefinite length, continually darted into the sun with the velocity of light, would barely 
suffice to employ its whole radiant heat for its fusion, without at all reducing the temperature 
of the surface. 

(445) The weight or bulk of ice at the glacial temperature (32), which a certain quantity 
of heat is capable of melting, is the most definite, perhaps the only definite, measure of that 
quantity ; being, so far as we ean see, strictly proportional to it, which we are not sure to 
be the case as to increase of temperature in solids and liquids, in all parts of the thermometric 
scale; and which, we are sure, is not the case as to their dilatation. I may, therefore, be 


* This mode of figuring to ourselves the temperature of the solar surface is dae to M. Pouillet, and is 
perhaps the best and most illustrative the subject admits of. 
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allowed here to offer a suggestion for the improvement of the Ice Calorimeter of Lavoisier 
and Laplace, which may reseve it from the disrepute into which it has (it appears to me 
undeservedly) fallen, in consequence of the experiments of Wedgwood (Phil. Trans, 1784), 
and restore it to the place it ought to held as an exact philosophical instrament. The 
objections brought against it in the paper referred to are twofold; lst, That the drainage of 
the water melted off from the pounded ice is uncertain; and 2nd, That while melting in 
one part of the apparatus, it ia arrested and prevented from running off by actually freezing 
again in another. The former of these objections is undoubtedly valid, especially when small 
quantities are concerned, As part of the ice is melted, its capillary communications and 
cells are altered in dimension; and they are also otherwise changed by the collapse of the 
solid ice. The simultaneous thawing and freezing, on which the latter objection is grounded, 
undoubtedly took place in the experiments described by Wedgwood, and is attempted to 
be accounted for by him on grounds to which no one at this time will attribute any weight. 
It is impossible, in short, but that that ingenious artist must have been deceived as to the 
real temperature of his ice. In no other way are the facts, as related by him, explicable. 
Still, that he should have been so deceived is enough to satisfy us that nothing short of 
actual immersion of the pounded ice in water (the use, that is to say, of a mixture of ice 
or snow and water) can satisfactorily ensure the absence of an undue degree of cold in the 
interior of the fragments of ice used. If this, however, be made a condition of the experi- 
ment, it is evident that the estimation of the ice melted, by drainage, can never lead to 
any precise results, On the other hand, if we estimate it by the diminution of volume of 
the total mass of mixed ice and water used, produced by the melting of part of the ice, there 
is no limit to the precision which may be attained other than the mechanical difficulty of 
so arranging the apparatus as to afford an exact measure of the difference of volumes before 
and after the experiment. For this purpose it is necessary that the mixed mass in question 
shall be enclosed in a vessel which it exactly fills, terminating, in its upper part, in a long 
graduated open tube, to a certain division of which, as a zero point, the water can be driven 
by an adjusting screw, Into an insulated and water-tight chamber within this, communi- 
eating with the external air by no larger adit than is necessary, and which must be 
immediately stopped by a non-conducting plug or stopper, must be introduced the source 
of heat to be subjected to experiment. The whole apparatus mast then be plunged into 
a mixture of snow and water, effectually to cut off all communication of heat from without. 

(446) The construction of this interior chamber, and the best mode of introducing 
into it the substances operated on, will necessarily vary according to the nature of the 
experiment. For the combustion of substances in oxygen, no communication with the 
external air is needed, as their ignition may be effected within glass or copper vesscla 
completely insulated, by the voltaic cireuit. For inquiries into the heat given off by the 
mixture of chemical ingredients, a small tubular communication with the external air will 
in many cases suffice; and when liquids only are concerned, it will often be practicable to 
insure their mixture within a perfectly insulated chamber, by the breaking of thin glass 
globes containing them, by agitation, &e. But it is unnecessary to enumerate cases, for 
each of which a moderate application of mechanical ingenuity will readily suggest the 
appropriate contrivance. 
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APPENDIX D. 


Approximate Places of Seventy-Siz Ruby Coloured, or very intensely Red, Insulated Stars, 
noticed in the course of observation, in either Hemisphere. 


RA 1m, | NPD. 1899. | Mag. 


h. m. ad, oven 


0 0 380 | 26 59 49 
O47 15.2 23 13:50 
$5 $24 | 37 28 25 
19 8.7 | 123 26 1 


be I 


$1 47-5 35 35 47 
$§ 29 | 89 a2 35 
7333 |) 4535 9 
10 46.9 | 9345 3 
26 8. 3340 27 
8 15.8 | 147 $7 44 
32 41.6 | 75 45 10 

36 38 ar 

57 74 3 


bb 


170 §2 53 
16t 37 45 


164 33 58 
60 45 49 


~ 


a) 


12 37 304 | 148 45 47 


oo ore OO or + 


55 54 36 


136 ga 1 

— 12 SH 33-8 3 4 
13 57 1 + 

a 35 54 45 


75 1235 id red. t4 446.2 | 149 7 ¢ 
3116 $7 53 14.10 52.6 | 635: 1 


$i 26 47 
%4 25 00 | 132 97 13 


115 26 24 wa neees Sey 208 14 58 9.3 | 159 25 41 
ery colour, 


~~ ee, 


ow 


$ 7 107 

orange. 15 40 45.8 

117 35 32 Fiery red, 15 43 37-9 

13745 3 1S $2 $0.8 

72 8 10 6 § 50.5 

. 7 16 17 17-5 

143 23 Raby coloured 16 29 44.0 
152 24 





ooo QOS 


16 48 38.5 


140 47 12 ; 17 18 43.5 
17 19 42.1 
servations. t7 28 24.8 
9 54502 | 149 2 34 17 28 42.2 | 147 37 42 


. 19 4 27.1 | 124 29 fo 
17 34 $7.6 | 108 34 38 
ro $ 49.3 | 149 50 30 1745 35-5 | 88 11 35 


Ruby red. ; 
10 27 40.9 | 128 41 a1 B, 308s. Extreme 17 49 ra 87 15 17 
cknont sonriet. ‘Two ob. 18 10 46.4 | 89 12 32 


18 37 33-9 | 81 25 22 
10 37 40,7 | 147 10 48 Raby coloured. 


Wem we } 
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2349 92-3 | 45 45 40 | 10 | Raby ool 
t 


Deeeription. RA, 1500. NPD, 1830, | Mag, Deseription, 
h, om. pid. e848 

m8 qt 5.6 | 98 § 48 | 9 | Most remarkably red. 20 37 32.1 | 128 48 47 | 8 | Fine roby coloured star. 
19 24 435-7 | 106 43 15 3 | Very comarkably red; ~~ 21 8 42.8 | 160 26 go | 6 | Raby red, inclining to 

scarlet, or good raby 

colour, Two obs, 2147 19-7 | 52 5447 | 8" Moot “ewe and ¢tx- 
19 $6 309 | 127 42 14 | 7’ | Fine raby coloured star. raby 

| ¥ Yaye hee as pn Tvo abe 

19 §7 22.7 | t§0 25 as ery uby star. a8 53-5 40.17 % Fiery red. intense 
320 3 46.4 | 49 9° © | 10 | A fine dark ruby star . colour. va 
20 7 "7.9 rigour | 6 A _ pie: ~~ — at 56170 | 6233 © | 8°) Very ruddy arnnge. 


oe By act of my 
ruby stare." 
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Geodesical Determination of the Site of the Twenty.feet Reflector at Feldhausen with respect 
to the Reyal Observatory of the Cape of Good Hope. 


(448) The connection of Feldhausen with the Royal Observatory, and its relation of 
situation with respect to that building, and to Lacaille’s station in Cape Town, is made out 
by the triangles in the annexed sketch; in which O is the station on the western wing of 
the Observatory, 33.71 feet from the centre of the western dome, from which Mr, Maclear’s 
angles were taken; .M, the meridian mark of the Royal Observatory transit instrament ; 
G, a gan let into the ground, marking the western extremity of the base measured by him 
in 1837, for the verification of Lacaille’s triangulation; B, a signal on the King’s blockhouse 
battery, a very conspicuous and commanding position on the slope of the Devil Mountain; 
C, a chimney of Mrs, De Witt’s house in Cape Town, 124 feet S.W. of Lacaille's station ; 
H, the southern boundary stone of the Feldhausen grounds, common to them and the estate 
of Mr. Letterstedt, of Cupe Town; and /¥, a conspicuous and very remarkable granite block 
on & low projecting promontory or spur of the Table Mountain, rising high enough over the 
protea bushes with which the wastes around are clothed, to command from its summit a 
superb and extensive coup d'wil of the whole surrounding eountry-—the Cape Flats, the 
rugged range of hills extending from sea to sea beyond them, on the east, and the noble 
facade of the Table Mountain on the west, 
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South. East. 


(449) The data obligingly furnished me by Mr. Maclear, who was at the pains to 
transport a repeating circle, by Dollond, to the point H, and thereby to determine the angles 
OBH, OH#, so as to complete the triangles OBH and OHW, are as follows — 


Distances in feet. ° OM = 2537.396 OB = P6400 BG = 1036382 
e + « OG = 4241.58 Of = 21671.645 BC = |WAt595 
” ‘ ° OC = 17067.95 MG = 2915.325 BH = 1532),025 
Angles WOH = 5°9 43"; WHO = 125° 41’ 24”. 


Whence we obtain 
WH = M7631; OW = 23269.30. 
Thus the positions of the points O and W are absolutely determined. 


(450) The buildings and instruments at Feldhausen being so completely embosomed in 
trees as to admit of no part of them being seen, or even any signal sufficiently high to be 
erected so as to become visible to either HY or W, a pin (a) was driven into the ground 
in the centre line of a long avenue of trees, leading in front of the house and alongside of 
the enclosure in which the telescopes were erected. Over this pin a signal was erected, 
visible from both H and W. The same was done at 5, another pin also in the same central 
line, and distant from a by very exact measurement 516.25 feet, so as to serve as a small 
base of verification; the rods with which this was done being adjusted by the standard of 
the Royal Observatory. The following angles were then taken from H, W, a, and 6, 
with  theodolite by Schenk of Berne, on the Reichenbach construction, a delicate 
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and beautiful instrument, which I had procured in Switzerland some years before, and 
brought out for any such occasional service as this, which might require its use :— 


In triangle Hab, angle 


as 196 FB 15°, 6= 3° Il WY, Hell? 0; 
Sum = 180° 0 25°; Correction of cach angle — 83; 
Corrected angles, a = 1 32 6, & = 36° II’ 2”, H=7 16 52; 


Whence we conclude 
Ha = O65; Hh = WHS. 
(451) In the triangle Wah, the measured angles were,— 


a = 110 29 575, 6 = 63° 37° 27, W= ¥ 352 8"; 
Som 179 59 3325; Correction of each angle = + 9°.2; 
Corrected angles, « = 110? SY 7”, 6 = 63° 37 36", W = 5° 52 17". 


Whence 
We = 4521.03, Wb = 4726.42 


These distances determine a and 4. 


(452) As a verification, the distance WH may be computed two ways. ist, By Mr. 
Maclear’s data from the triangle OWH, in which, having 
OH = 21671645, angle O = OP BB’, and angle H= 125° 41° 24°, 
we find by computation 
WH = 7631. 
And 2ndly, By the triangle WHb, in which we have 
Angle Wii] = Wha — Hba = GS 37 BB — 3 IV BW = ae ay HM’, 
by the former triangles, and by measurements from Hf and WV’, 
HWt = WW # 10", WH = i2p WW 23". 
The sum of the angles is 170° 59’ 7”, and the deficiency 53‘, which must in this case 
be divided between the two angles ” and H, the angle at 4 being already corrected, This 
gives, for the corrected angles in WHb, 


P= OP ¥ "5, HH = 12) @ 495, be 2? WH’: 
with which, and the side Hb = 2801.88, we find 
WH = 276.56, 


differing only by 0.25 of a foot, or 3 inches, from the other result. It should be observed, 
that the deviations of the angles in defect of 180° in these measurements are owing by 
no means to error in division of the instrument, but to the irregular form and awkward 
position of the observer and instrument on the crown of the granite crag HY, which 
rendered nice observation from it impracticable. 


(463) The site of the reflector (2) was now easily ascertained by prolonging a4 to a 
further distance, be = 551.04 feet, and thence erecting a perpendicular, CR = 56,09 feet, 
to the centre of its foundation ring. The geodesical coordinates of this point, from the 
centre of the transit instrument at the Observatory, were finally ascertained, by careful 
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measurement on a chart laid down on a large scale from these data, to be 17,595 feet in 
the direction of the meridian to the south, and 5190 feet in that of a parallel to the west of 
that centre. Its geographical situation was therefore in lat. 2’ 53".55 south, and in long. 4*.11 
to the west of the Cape Observatory. The record of its site is preserved on the spot by 
a granite column erected after our departure by the kindness of friends, to whom, as to 
the locality itself and to the colony, every member of my family had become, and will 
remain, attached by a thousand pleasing and grateful recollections of years spent in agreeable 
society, cheerful occupation, and unalloyed happiness. 
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